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P R E F A CE. 


\ S the Source of Riches, Glory, Power, and 


above all the Security of our Liberty, are 
KR. dependent on our Knowledge of Navigation 
'tis therefore unneceſſary here to Inforce 
its Utility and Benefit to the Empire of Great- 
Britain: conſequently every Attempt tending to im- 
prove or render it attainable by the meaneft Capacity, 
cannot fail of meeting with the Approbation of the 
Public, particularly thoſe who are engaged either as 
Teachers, or in Actual Practice of it at Sea. My 
principal Aim is not only to render this a complete 
Companion for Seamen, as containing in a ſmall Com- 
paſs the Eſſentials of every Thing hitherto compoſed 
upon the Subject, but likewiſe to lay the whole down in 
fuch a Manner as to lead the Pupil gradually from the 
Rudiments to the Perfection of the Art; and thereby 
make it of general Uſe in Schools : For want of ſuch, 
the Teachers are obliged to take Part from one Author, 
and Part from another, not having any regular Plan 
to go by. | 
It muſt be allowed, that every Work hitherto Pub- 
Iithed upon this Srhject has its Merits, but ſome of 
them are ſo Voluminous, that they are beyond the Ca- 
pacity of the greater Number of Learners; others, on 
the contrary, are ſo conciſe, eſpecially in the Practical 
Part, as to deprive them of that Knowledge which is ab- 
folutely requiſite in keeping a Ship's Way at Sea. My 
Care, therefore, has been to avoid theſe Miſcarriage, 
occaſioned by an unneceſſary Prolixity, and an abſtruſe 
Brevity. Long and tedious Demonſtrations are care- 
fully avoided, as being uſeleſs in the Practice of Navi- 
— and no more Geometry given than is requi- 
te therein, In Trigonometry the Rules are laid 
down in a Simple eaſy Manner, and every Side made 
Radius, and the Caſes worked by Scale and Compaſſes. 
As an Introduction to Navigation, I have explained the 
Motion and Figure of the Earth, with the imaginary 
Lines thereon, and worked every Caſe in Plain 
and Mercator's Sailing, &c. by Geometry, Trigono- 
metry, 


- 


metry, Scale and Compaſſes, and Inſpection, that the 
Learner may be able to prove his Work different 
Ways. I have alſo inſerted Notes through the Whole for 
the Uſe of ſuch Teachers as have not had Experience in 
the Practical Part at Sea. In Chronology there are 
Tables for finding the Moon's Age, and Time 
of High Water never before Publiſhed. 
In laying down the Rules for keeping a Journal, 
and correcting the Dead Reckoning by an Obſerva- 
tion, I have conſulted a Number of Captains of Ships, 
whoſe Remarks made in different Parts of the World, 
added to my own Experience, have enabled me to 
give ſuch Precepts as cannot fail (if properly attended 
to) of being the Means of ſaving the Lives and For- 
tunes of many worthy Families. In the Journal, the 
Traverſe Tables are ſet down under every Day's Work 
and Manner of correcting, with large Explanations ; 
in which are alſo exhibited, moſt of the Occurrences 
that commonly happen at Sea or in Harbours : to 
which is added, the Manner of Surveying Coaſts and 
Harbours, with the Meaſuring of acceſſible and inac- 
ceſſible Heights and Diftances different Ways 
The new Method of finding the Latitude by two 
Altitudes of the Sun is greatly enlarged upon ; but as 
to the Method of finding the Longitude by Obſerva- 
tion, I have ſaid but little, as the Proceſs in 
finding it is ſo Complex and Operoſe, and in many 
Reſpects ſo ſubje to Errors, that I am afraid it will not 
be of that Utility to Mariners ſo much wiſhed for. 
The Tables it is hoped will be found more Large, 
Correct and Methodically Ranged than any hitherto 
Publiſhed. | 
The Plan has been Examined and Approved 
of by ſome of the moſt eminent Mathematicians. of 
the Age, as well as Commanders in the Royal Navy, 
and Maſters of Ships in the Merchants Service; who 
have unanimouſly declared it to be fully ſufficient 
either for the Mariner or Teacher's Uſe, 
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SEAMAN's NEW DAILY ASSISTANT, 


NO 


the Kinds and Properties of continual Quantity or 
Magnitude, 1. e. a Line, a Superficies, and a Solid, 
whoſe Original is from a Point. 


(; EOMETRY is a Mathematical Science, explaining 


DEFINITION. 


J. 
A Point hath no Parts; that is, a Geometrical 
Point is not any Quantity, but only an aſſignable A. 
Place in any Quantity denoted by a Point, as at A. 


such a Place may be conceived ſo infinitely ſinall, as to 
be void of Length, Breadth, and Thickneſs; and therefore 
* a Point may be ſaid to have no Parts.” 
IL. 
A Line hath Length, but neither Breadth 


nor Depth, W 
A A 
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8 III. 
A Right Line 1s the neareſt Diſtance between A 
two Points, which limit its Length, as AB. 
| | IV. 
Parallel Lines are thoſe that are equally 


diſtant in all their Parts, which being infinitely — 
extended, will never meet. 
| v. 

Lines not parallel, but inclining 
towards each other, whether they are 
Right Lines or circular, will, if they A 
are extended, meet, and make an Angle; 
the Point where they meet is called the 
Angular Point, as at A; and, accord- 
ing as ſuch Lines ſtand nearer or farther off each other, the 
Angle is ſaid to be greater or lefs, whether the Lines that 
include the Angle be long or ſhort. 

All Angles included between Right Lines, are called 
Right-lined Angles, and fall under theſe three Denominations 
viz. A Right Angle, an Obtuſe Angle, and an Acute Angle. 


VI. 


D 

A Right Angle is that which is included | 

between two Lines that meet each other per- 
pendicularly, as DC meets A B. 


C 


VII. 


An Obtuſe Angle is that which * ” 
1s greater than a Right Angle, 
ſuch as the Angle included be- 
tween the Lines A C and CB. 


VIII. 
than a Right Angle, ſuch as the An- ( 


gle included between the Lines CB EEE: . 
and CD; theſe Angles are called Ob- | 4) 
hque Angles, 


A 


An Acute Angle is that which is leſs Luger TW | 
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B 


ö 3 
IX. 


A Circle is a perfect round Figure; 
the Point C, in the Middle, is the Cen- 
ter, and is bounded by a round Line, 
called its Circumfcrence, or Periphery. 


A Right Line, drawn from the Cen- 
ter to the Circumference, is called the 
Radius; or it is the Diſtance taken in 


the Compaſſes to deſcribe a Circle, as 
AC. | 


* Norte, The Radius, generally uſed in deſcribing Circles, 
is 602 (taken from the Line of Chords); the Circumference 
of which will contain 360, the Number of equal Parts or 
Degrees that all Circles are ſuppoſed to be divided into; 
and each of theſe Degrees are divided into 60 equal Parts, 
called Minutes, &c.' 

* All Angles are meaſured by an Arch of this Circle, de- 
{cribed upon the Angular Point as a Center, with the Chord 
of 60, as above, and the Angle is ſaid to be greater or lets, 
according to the Number of Degrees contained between the 
Legs; but the Sides or Legs are meaſured by a Scale of 
equal Parts.“ 


* * * * * 


* A A A Lal 


The Diameter is twice its Radius, joined into one Right 
Line drawn through the Center, which divides the Circle 
into two equal Parts called Semi-circles, 


A Quadrant is Half a Semi- circle. 


A Cbord Line is a Right Line that cuts the Circle into 
two unequal Parts; the Part cut off is called a Segment. 


A. Sefor is a Figure included between two Radius's, and 
15 leſs than a Quadrant. | 


All Plain Triangles are Figures comprehended under three 
Right Lines, and are diſtinguiſhed into three Sorts; v1z. 
A Right-angled Triangle, an Obtuſe-angled Triangle, and 
an Acute-angled Triangle. | 


A 2 ye 
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ik. X. 

A Right-angled Triangle is that 
which hath one of its Legs perpendicu- 
lar to the other, and 1s equal to a Qua- 
drant or go®, as BAC; the longeſt 
Side of which is called the Hypothenuſe, 
as BC, and the other two Sides are called 


Legs. 


XI. * 
An Obtuſe-angled Triangle is that 
which hath one of its Angles greater 
than a Right Angle, as DEF. 
I 
XII. | 


An Acute-angled Triangle 1s that 
which hath all its Angles leſs than a G 
Right Angle, as G H I. | 


XIII. 


The three Angles of every Triangle are equal to a Semi- 
circle, or 180 The two Acute Angles of every Right-an- 
gled Triangle are equal to 90. 

AIV. 

Sides or Angles given, are marked with a Daſh ; but, 

when required, with a Cypher. 
XV. 

Degrees are always marked with a Cypher over them, and 
Minutes, with a Daſh. | 1 
XVI. 

Three Letters denote an Angle; the Middle one ſhews 
the Angular Point, and the other two the Sides that incloſe it. 
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GEOMETRICAL PROBLEMS. 


P'R'O-'B. LENI. 


To draw a Line parallel to & given Line. 


AKE (with a Pair of Compaſſes) ___Þ_ 83 
the neareſt Diſtance between Ss 
the given Point C and the Line AB. 4 1 


With that Diſtance, and one Foot of the Compaſſes, any 
where in the Line A B, draw (on that Side where the Point 
C lieth) the Arch D, from the Point C draw a Line to touch 
the Arch D, and it is done; for the Line CD is parallel to 
the Line AB, as was required. | 


PROBLEM II. 


To biſet? or divide a given Line into two equal Parts. 


With any Diſtance (greater than "YC 
Half the given Line AS), and one | \ 
Foot of the Compaſſes on A, de- f 1 
ſcribe the Arch CD; with the , _ 2322 
ſame Diſtance and one Foot on B, i i 
croſs the former Arch in Cand D; 4 
by C and D draw a Line, and I 
that will cut AB in E the Mid- + 


dle, as was required, 
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6 GEOMETRICAL PROBLEMS. 


PROBLEM III. 


To erect a Perpendi cular on the End of a given Line. 
With any Diſtance, as from A to BR. |. 


C in your Compaſſes, and one 5 4 A a] 
Foot in C deſcribe a Circle, fo that \ cu 
it may juſt touch the End of the Cc ; A; 
given Line in A; from where that WF tal 
cuts the Line at ok and through Ca ———_— 

draw a Line to cut the Circle in B, Ba. ES -”" 0 

from B draw the Line A B, which will be the ib Peoendiculer 
required. 

Or, with any convenient Diſtance in . a 
your Compaſſes deſcribe an Arch, as IR Ce 
F B, fer off the ſame Diſtance from B ., |__ w ſc! 
to E, with one Foot in E deſcribe an E. Ty. A 
Arch, and with the ſame Diſtance, and * 2 EY or 
one Foot in F, deſcribe an Arch to 7, I of 
cut the former Arch in C, from C to A draw a Line, and A 
it is done. A 

P ROBLEM IV. 
From a Point, as-at C, to let Fall a Perpendicular on the 
| Line AB. 7 

With one Foot in C deſcribe an Arch 0 ec 
to cut the given Line in AB, with one F 
Foot in B deſcribe an Arch; and with, „ . it 
the fame Radius, and one Foot in A, 7X . — L tu 
deſcribe an Arch to cut the former in D, SIA q 
from D to C draw a Line, and it is done; SB 
for Ce is Perpendicular to A B, as was required. 

ta 
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equal to 90%, from G ſet off 129 20, towards 
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PROBLEM V. 


To make Plane Angles. 
At A in the Line AB, to make C|. 
a Right Angle, erect the Perpendi- | © 
cular AC, and it is done; for the . 


Angle BAC is a Right Angle con- 0 \ 
taining go Degrees. 9 \ 


To make an Angle equal to any Number of Degrees. 


Draw the Line AB, and take always 
a Chord of 60 from the Scale in your >. y 
Compaſles, and with one Foot in A de- 
ſcribe the Arch DE to cut the Line 
AB in D; take any Number of De- — B 


grecs, ſuppoſe 429 30“ from the Line R 

of Chords, and lay it upon the Arch from 55 to. E; by 
A and E draw the Line A E C, and it is done; for the 
Angle BAC is an Acute Angle containing 429 300 


To mare an Obtuſe Angle equal to 1029 200 


Draw the Line BC, and upon B deſcribe 
an Arch as before, with a Chord of 60%, to 
cut BC in E, on that Arch ſet off EG 


F: by B and F draw the Line BF D, and 
it 1s done; for the Angle CBD 1s an Ob- 
tuſe Angle containing 1020 20, as was re- 


quired. 


In like Manner an Angle may be made, which ſhall con- 
tain any Number of Degrees required, 


P R O- 


2 GEOMETRICAL PROBLEMS. 
PROBLEM VI. 


The Angles and Hypothenuſe of a Right-angled 7 riangle given 
| to find either of the Legs. 


Given the Hypothenuſe 121 Leagues, the Angle oppoſite 
to the Baſe 34 3o', and conſequently the other Angle 35% 
307; the Baſe and Perpendicular are required, 


Draw the Line CB, and at C 
make an Angle equal to 35 300 
by drawing the Line CA, take 121 
Leagues in your Compaſſes (from 
any convenient Scale of equal Parts) 
and ſet that off from C to A, from 
A let fall the Perpendicular A B, 
to cut the Line CB, and it is done; 
for AB being meaſured on the ſame 
Scale, will be 70. 25 Leagues, and 
CB 98. 5, as was required, 


2 R O-B:1;-E M VII. 


The Angles and one Leg of a Right-angled Triangle being given BA 
to find the Hypothenuſe and other Leg. 


The Angle AC B 330 15', the Leg BC 274 Miles, given 5 
to find the Hypothenuſe, and the other Leg A B. ch. 

Draw the Baſe B C equal A BC 
to 274, upon Þ erect the f 
Perpendicular B A; from C * l 
draw the Line C A, making * wo 
an Angle with BC of 336 Uf 3 | 
15' to cut the Line BA in & wag 
A, and it is done; for AC 2 ret: 
being meaſured on the ſame + — — — 


Scale that B C was, will be 
327. 6 Miles, and B A 179. 6 Miles, as was required. 


PR O- 
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from A to C draw a Line, and 
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PROBLEM VIII. 


The Hypothenuſe and one Leg given to find the Angles and 
other Leg. 


The Leg AB 69, the Hypothenuſe 150, given to find the 
Angles and Leg B C. | 

Draw the Bale B C, 
upon B erect the Per- 
pendicular B A, upon 
which ſet off 69, take 
150 in your Compaſſes, 
and with one Foot on A, 8 
lay the other on the Baſe, | FH [W723 DJ 
as at C, from C to A B Rs © OR Os CG 
draw a Line, and it is done; for the Angle BCA being 
meaſured by a Chord of 60® will be 270 23', which being 
ſubtracted from 90® leaves the Angle A 629 37', and the Leg 
BC 133, as was required, 


— 
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PROBLEM IX. 


The Legs given to find the Angles and Hypothenuſe. 


The Leg AB 980, BC 690, given to find the Angle 
BA Cor AC B, and the Hypothenuſe A C. 


Draw the Baſe B C, on B erect 
the Perpendicular- AB, make 
B C equal to 690, and BA 980; 


it is done; for the Angles being 
meaſured, as before, will be 
found as in the Figure, and 
the Hypothenuſe 1198, as was 


required. 


B „ 


io GEOMETRICAL PROBLEMS. 


PROBLEM X. 


Two Angles and one Side of an Oblique-angled Triangle given ts 
wu find either of the other Legs. 


The Angle BDC 101* 25, and CBD 449 427, and the 
Leg B C 76 given to find the Sides CD and B D. 
Draw the Line B C equal to 


76, on B deſcribe an Arch, and \R 
make the Angle C BD 44% 42/, | $2.07 
add the Angles B and D toge- © = Ss.” 
ther, that Sum ſubtracted from B= 44. 42 1 8 'S 
1809 (the Sum of the Three r 


Angles of every Triangle) leaves the Angle C 339 53“; upon 
C deſcribe an Arch, and make the Angle BCD equal to 
33 53 by drawing C D, and it is done; for the Side B D 
will be 43. 2, and DC 54. 5, which was required. 


PROBLEM: XI. 


Two Sides, and an Angle oppoſite to one of them, given to find 
the other oppoſite Angle, and the third Side. 


The Side BC 106, BD 65 Miles, and the Angle C 319 
49', given to find the Angle D and Side C D. 


Draw the Line B C _ to 106, D, 
at C make an Angle of 3 149“ by 65 7 
drawing C D, * 4 65 in your 381 


Compaſſes, and with one Foot in F . U 
B, lay the other upon the Line CD, in D draw the Line 
B D, and it is done; for the Angle D will be 120543 %, the 
Angle B 279 28', and the Side DC 56.9, as was required. 
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PROBLEM XII. 


Two Sides and their contained Angle given, to find either of the 
other Angles, and the third Side. 


The Side B C 109, BD 76 Leagues, and Angle CBD 
1019 3o', given to find the Angle B DC, or B CD, and 
Side C D. 

Draw the Line B C 109, ) 
and BD, ſo as to make an 
Angle with B C of 1019 30, 
which make equal to 76 ; join 
B C with a Right Line, and it 
is done; for the Angle D, be- 
ing meaſured by the Chord of 
60 will be 47® 32', Angle C 
300 58', and the Side DC 
144. 8, as was required. 


PRO B LEM XIII. 


The three Sides given to find the Angles. 


The Sides BC 105, BD 85, and CD go Miles, given to 
find the Angles BD C, BC D, or CBD. 


Draw the Line B C equal to .U 
105, take C D go in your Com- 3 
paſſes, and with one Foot in C "Pf 2. * 
deſcribe an Arch as at D, then Pg \/ 
take BD 8; in your Compaſſes, 3 


and with one Foot in B cut the „ edu 5 
former Arch in D, join B D and D C, and it is done; for 
the An gle B, bein meaſured, will be found 289 4, Angle 
C 53? 7; which ing added together, is 81 11', their 
Sum, ſubtracted from 180, leaves Angle D 98 49, as was 
required. 
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HE artificial Numbers called Log ariTiMs were firſt 
found out by Lord Navitr at &. Andrews, in Scotland, 
and are of the greateſt Utility in all Branches of the Ma- 
thematics, Moſt tables are computed from 1 to 10,000, but 
may be found to anſwer any natural Number, only obſerving 
that the Logarithm of 1 is 0,000000; the Logarithm of 
10 is 1,00000; of 100 is 2,00000; of 1000 is 3,00000 3 
of 10,000 is 4,00000; of 100,000 is 3, 0000, &c : 
Hence it is that the Logarithm of any Number may be 
found by altcring the firſt F1gure or Index; and the corre- 
ſponding Numbers will be the ſame as thoie; from 1 to 10; 
from 10 to 100; from 100 to 1000, &c. the Logarithm 
of 3 will be o, 47712; of 30 1, 47712; of 300 is 2, 477123 
the Logarithm of 47 is 1, 67209; of 470 is 2, 67209, and 
ſo on with all the natural Numbers correſponding; but as the 
Figures are not placed in the Index, when you want any 
Number above 1000, the firſt Figure or Index muſt be 
called 3, &c. as above: If the Logarithm of any Number 
conſiſting of more than 3 Places, is wanted, find the firſt 
3 Places in the Left-Hand Column, marked Number, and 
the other Figures in the Columns marked o 1234 
&c. under it and oppoſite to the Number in the 2 
Hand Column is the Logarithm of the Number ſought; 
as, if it was required to find the Logarithm anſwering to 
2937, firſt find under Num. 293, and ſtraight over and 
under | 7 | is the Logarithm 2,4679, calling the firit 
Figure 2 (becauſe it is above 1000) it will be 3.4679 the 
Logarithm required; and, having the Logarithm, the 
Number is found by the Converſe of this Rule. 

When a whole Number and a Decimal is wanted, find the 
Whale Number in the Left- Hand Column, marked Num. 


and 
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and right over-againſt and under the Decimal will be the 
Logarithm required, 

Suppoſe the Logarithm of 626, be required; look 
for 626 under Num. and right over- againſt it, and under 7, 
is 2,79705, the Logarithm required: To find the Logarithm 
of a Sine, Tangent, or Secant, look among the artificial 
Sines, &c. either at the Top or Bottom ; look for the Num- 
ber of Degrees, and on the Left-Hand Column under the 
Letter (M) find the Minutes; but if the Degrees be found 
below, look on the Right- Hand Column over (M) for the 
Minutes, and right over-againſt theſe Minutes will be found 
the Logarithm of the Sine, Tangent, and Secant required. 

EXAMPLE. Suppoſe it was required to find the Loga- 
rithm of the Sine, Tangent, and Secant of 28 Degrees 23 
Minutes; look on the Top of the Table for 28 Degrees, 
and in the Lett-Hand Column, marked (M) find 23 Mi- 
nutes, over-again{t that is the Sine, Tangent, and Secant; 
obſerving to take it in the fame Column that hath the 
Word Sine, Tangent, and Secant above, becauſe the De- 
grees were found there. Secondly, if it was required to find 
the Logarithm of the Sine, Tangent, and Sccant of 61. 
Degrees 37 Minutes, look in "the lower Part for 61 Degrees, 
and on the Right-Hand Column, marked (M) find 37 Mi- 
nutes, right over-againſt that will be found the Logarithm 
of the Sine, Tangent, and Secant in the Columns marked 
below. 

Note, that Addition of Logarithms anſwers to Multiplica- 
tion of whole Numbers; for if you take the Logarithm of 
the Multiplicand and the Logarithm of the Multiplier, and 
add them together, that Sum will be the Logarithm of the 
Product. On the contrary, 

If you ſubtract the Logarithm of the Diviſor from the Lo- 
Ro 5 of the Dividend, the Remainder will be the Loga- 
rithm of the Quotient; likewiſe, if you divide the Logarithm 
of any Number by 2, the Quotient will give the Logarithm 
of the ſquare Root of that Number; and if you divide the 
Logarithm of any Number by 3, the Quotient will be the 
Logarithm of the Cube Root of that Number. 


TRE: 


TRIGONOMETRY, 


AR1G0NOMETRY, or the Doctrine of TRIAxOLESs, is con- 
verſant in the Menſuration of Triangles, comparing 

the Sides and Angles together by known Analogies; whereby 
three Things being given, a fourth may be found on Condition 
that one of them be a Side; but as Angles are meaſured by 
the Arch of a Circle deſcribed upon their angular Points, and 
the Proportion that theſe Arches bear to Right Lines cannot 
be exactly found ; therefore the Writers of Trigonometry 
have — Right Lines to theſe Arches, that the Pro- 
r they bear to the Sides of a plain Triangle may be 

oun 


The Right Lines applied to a Circle are Chords, Sines, 
Tangents, and Secants. 
I. 
A Chord is a Right Line which cuts the Circle into twa 
unequal Parts. 
II. 
A Sine is a Right Line drawn from the Radius to the Pe- 
riphery; or it is half the Chord of twice the Arch. 
III. 


A Tangent is a Right Line raiſed perpendicular on one 


End of the Diameter. 
IV. 
A Secant is a Right Line drawn from the Center through 


the Periphery, by which the Tangent is terminated. 


— 


hes JV ww << US 1 


A 
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. Lucent 
Sine 8 
For the Sine- I 
complement and (e 
Tangent -comple- . 
ment, ſee the Fi- | = S 
gure. | Radi iu⸗ 


Notwithſtanding what has been ſaid in GzoMETRY, it may 
be proper here to obſerve, that 

All Circles, whether great or ſmall, are ſuppoſed to be 
divided into 360 equal Parts called Degrees, and each of 
theſe Degrees divided into 60 equal Parts called Minutes; 
the fourth Part of a Circle is called a Quadrant or o, the 
half is called a Semi-circle or 1809. 

The Complement of any Angle is what it wants to com- 
plete go Degrees. 


The Supplement of any Angle is what it wants to com- 
plete 180 Degrees. 

All Angles are meaſured by an Arch of a Circle deſcribed 
upon their angular Points with the Chord of 60 Degrees, 
and are eſteemed greater or leſs, according to the Number of 
Degrees contained between their Legs. 

The feweſt Number of Right Lines that can include a 
Space are three, which is called a Triangle, and conſiſt of 
ſeven Parts, which are three Sides, three Angles, and the 
Area or Space included. h | 


The three Angles are always equal to a Semi-circle or 180 
Degrees; 
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Degrees; therefore, if two of the Angles be given, the third 
is found by ſubtracting the Sum of the two given Angles 
from 180 Degrees, the Remainder will be the third Angle ; 
and if one of the Angles be given, the Sum of the other 
two is found by ſubtracting the given Angle from 180 De- 
grees, the Remainder will be the Sum of the other two 
Angles; but in a right-angied Triangle (or that which 
hath one of its Sides perpendicular to the other), the Right 
Angle always contains go Degrees, and the other two con- 
tain go Degrees between them: Therefore, having one of 
the Angles given, the other is always found by ſubtracting 
the given Angle from go Degrees, the Remainder will be the 
other Angle. 


Three Letters ſignify an Angle: The middle one denotes 
the angular Point, and the other two the Legs that include it. 


Degrees are always marked with a Cypher over . them, 
and Minutes with a Daſh. 

Sides or Angles, being given, are always marked with a 
Daſh ; but, it required, with a Cypher. 

The Logarithm of any Angle exceeding go Degrees is 
found by ſubtracting it from 180 Degrees and taking the 
Logarithm of the Remainder. 


5 5 after any Number ſignifies 0 D 0 thus 725 a 


Minutes 25 m 
25 d is 25 Degrees, and 31 m is 31 Minutes. 
; ] An Angle 
—— More 
= Equal to 
— Leſs 
HO Triangle 
S. Sine 
8. C. Sine Complement or Co. Sine 
T. ſtands for Tangent P 
p bs 1 Tangent Complement or Co. Tangent 
Sec. | Secant 
Sec, C. Secant Complement or Co. Secant. 
Co. Ar. Complement Arithmetic, 
— 4 is to, or to the 
vio 22 „% ſo is, as thus, 2. . 4 :: 3 . . 6. 


That is, as 2 is to 4, ſo is 3 to 6. 
The 


he 
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The Solutions of the ſeveral Caſes in plain Trigonometry 


depend upon four Propoſitions, called Axious; which ſhould 
be got perfectly by Heart. 


AXIOM:-L 


In every Right-angled Triangle, if the Baſe be made the 
Radius of a Circle, the Perpendicular will become the 
Tangent, and the Hypothenuſe the Secant of the Angle op- 
poſite to the Perpendicular z but, if the Perpendicular 4 
made Radius, the Baſe will become the Tangent, and the 
Hypothenuſe the Secant of the Angle Na. the Baſe; 
and, if the Hypothenuſe be made Radius, the other two 
Sides or Legs become Sines of their oppoſite Angles. 


Norzg. To find a Side, any Side may be made Radius, 
and ſay thus: * As the Name, on the Side given, is to the 
Side given, ſo is the Name, on the Side required, to the 
© Side required.” 

To find an Angle, one of the given Sides muſt be made 
Radius; then ſay : As the one given Side is to the other 
given Side, ſo is the Name of the firſt Side, which is always 
© Radius, to the Name of the Second, which will be ather 
a Sine, Tangent, or Secant: And being looked for in the 
Table of Logarithms, will be found the Degrees and 
Minutes anſwering thereto.” 


AXIOM II. 


In all plain Triangles, the Sides are in direct Proportion to 
the Sines of their oppoſite Angles. 


AXIOM III. 


In every plain Triangle it will be, as the Sum of any two 
Sides is to their Difference; ſo is the Tangent of Half the 
Sum of the Angles oppoſite to thoſe Sides, to the Tangent 
of Half their Difference; which Half Difference, being added 
to Half the Sum of the Angles, will give the greater Angle; 
but, if ſubtracted, the Remainder will be the leſſer Angle. 


C AXIOM 
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As the Baſe, or greateſt Side, is to the Sum of the other two 
Sides; ſo is the Difference of the Sides to the Difference of 
the Segments of the Baſe, made by a Perpendicular let fall 
from the Angle oppoſite to the Baſe: And if Halt the Differ- 
ence of the Segments be added to Half the Sum, it will be 
the greater Segment; but, if ſubtracted, the Remainder will 
give the leſſer Segment. 

The Triangle being cut thus, becomes two Right-angled 
Triangles, of which the Hypothenuſe and Bale are given to 
find the Angles, by Axiom 1. | 


To work Proportions by Logarithms, obſerve this general 
Rule : 

* Add the Logarithm of the ſecond and third Terms to- 
« gether, and from that Sum ſubtract the Logarithm of the 
* firſt Term, the Remainder is the Logarithm of the fourth 
Term or Number fought.” 


Nor. The ſame may be obſerved here, as in the RuLt or 
TrkrE in ARITHMETIC; where you are taught that the firſt 
and third Terms muſt be of one Name or Denomination ; and 
whatever Name your Anſwer is to be of, your ſecond Num- 
ber muſt be the ſame : Conſequently, to find an Angle, you 
muſt begin with a Side; and to find a Side, you muſt begin 
with an Angle; and then multiply your ſecond and third Terms 
together ; and that Product, being divided by the firſt Term, 
gives the fourth Term or Anſwer: And of the ſame Denomi- 
nation your middle Number or Term is of. 


S 


The Angles and Hypothenuſe given, lo find either of the Legs. 


In the Right-angled Triangle AB C. 


Hypoth. A C 121 Leagues? . A a 
The 0 A BAC 5 4 " given, Leg} F { required, 


By 


To t 


| NoTE. The Conſtruction is 
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| By n the Baſe Radius, the Proportion, by 


Ax IOM I. is, 


As Secant Angle C— 3? 30 10. 0893 
Is to the Hypothenuſe 121 2. 0827 From go® &/ 
So is Radius 10. 0000, Take 54 30 


— —ů —— 


12. 82 Remains 35 30 = Angle C 
10. o893 — 


1 — 


To the Side BC 98.5 — I. 9934 


the ſame as Pros. VI. in 
GEOMETRY. 


As Secant Angle C 35 300 — 10. 089 3 


Is to the Hypothenuſe 121 — 2. 0827 
So is Tangent Angle C 339 30' 9. 8532 
$3. DISH 

10. 0893 

To the Side AB 70.25 os 8466 
— — 


By making the Perpendicular Radius, the Pro- 


portion, by Ax1oM I. is, 


As Secant Angle A 54 30 — 10.2260 
Is to the Hypothenule I21 — 2. 0827 
So 1s Radius — — 10. 0000 


To the Side AB 70. 25 —— 1. 8467 
C 2 As 
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As Secant Angle A —— 54 30 10. 2360 
Is to the Hypothenuſe 121 2. 0827 


So is Tangent Angle A — 54* 300 10. 1467 | 
12. 2294. 
10. 2360 hs 
; rex 
To the Side BC 98.5 — 1. 9934 * 
By making the Hypothenuſe Radius, it will be, R 
As Radius — 10. 0000 
Is to the Hypothenuſe 121 2. 0827 | 
So 1s Sine Angle A 549 30 9. 9106 5 
0 11.9933 
IO. 0000 | 
To the Side BC 98.5 — I. 9933 
As Radius — 10. 0000 
Is to the Hypothenuſe 121 — 2. 0827 
So is Sine C 358300 — 9.7639 
41.8466 
10. 0000 
To the Side A B 70.25 3 1. 8466 


To work the ſame by SCALE and Coupass. 


The general Rule for which is, Extend with your Com- 
* paſſes from the firſt Term to the third, that Extent will 
* reach from the ſecond to the fourth.” 

As in the laſt Caſe it will be thus, extended from Radius 
or 90 to 54 Degrees 3o Minutes, on the Line of Sines, that 
Extent will reach from the Hypothenule 121 to the Baſe B C 


98,5, on the Line of Numbers. 
2dly, 
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2dly, Extend from Radius to 35 Degrees 30 Minutes, on 
the Line of Sines, that Extent will reach from the Hypo- 
< thenulſe 121 to the Perpendicular AB 70. 25, on the Line 
of Numbers. | 

Obſerve the like in all that follows, except in thoſe Pro- 
portions where the Word Secant is mentioned; which may be 


readily wrought, by conſidering the Hypothenuſe Radius, as 


in the laſt Caſe, 


A8 E II. and III. 


The Angles and one Leg given, to find the Hypothenuſe and 
the other Leg. 
The Angle ACB 339 15, the Leg B C 274 Miles given, 
to find the Hypothenuſe and the other Leg A B. 


A 


Note. The Conſtruction 
is the ſame as Pros. VII. in 
(GEOMETRY, 


9*6Zr 


2 XC 


By making the Baſe Radius, the Proportion will be, 


As Radius — — 10. ooo 
Is to the Baſe 274 — — 2. 4377 
So is Tangent Angle C 339 15 9. 8166 
12. 2543 
10. 0000 
To the Perpendicular 179.6 — — 543 
— — 


As 
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As Radius — — 10. 0000 
Is to the Baſe 274 a 
So is Secant Angle C 23% 15/ — 10. 0776 


— 


12. 5153 


10. 0000 
To the Hpothenuſe 327. 6 _ 2. 5153 
By making the Perpendicular Radius. 
As Tangent Angle A 569% 45' 10. 1833 
Is to the Baſe 274 —— 2. 4377 
So is Radius — — 10. 0000 
12.4377 
10. 1833 
To the Perpendicular 179. 6 — 2.2 544 
- — 
As Tangent Angle A 56® 45' 10. 1833 
Is to the Baſe 274 2. 4377 
So is Secant Angle A 569 45 10. 2609 
12. 6986 
10. 1833 


To the Hypothenuſe 327. 6 — 2.5153 


By making the Hypothenuſe Radius, 


As Sine Angle A 569 45 — 9.9223 
Is to the Baſe 274 — 2.4377 
So is Sine Angle C 33* 15/ — 9. 7390 
12. 1767 

e 

To the Perpendicular 179. 6 — 2. 2544 


— — — 
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As Sine Angle A 5692 45 — 2. 9223 
Is to the Baſe 274 — — 2. 4377 
So is Radius — ä ( V 10. 0000 

12. 4377 


— 


9.9223 
To the Hypothenuſe 327.6 — 2. 5154 


By SCALE and COMPASS. 


Extend from 56 Degrees 45 Minutes to 33 Degrees 15 
Minutes, on the Line of Sines, that Extent will reach from 
the Baſe to the Perpendicular on the Line of Numbers.” 
2dly, Extend from 56 Degrees 45 Minutes to Radius on 
the Line of Sizes, that Extent will reach to the Hypothe- 
© nuſe, on the Line of Numbers.” 


CASE IV. ano V. 
The Hypothenuſe and one Leg given, to find the Angles and the 
other Leg. 


The Leg AB 69g, the Hypothenuſe 150 given, to find the 
Angle ACB, or BAC, and Leg BC. 


A 


A 
The Conſtruction 1s the 
ſame as Pros, VIII. in 
GEOMETRV. Vo! 
B P - Sn 0 
By making the Hypothenuſe Radius. 
As the Hypothenuſe 150 — 2. 1760 
Is to Radius | 10. 0000 
So 1s the Perpendicular 69 — 1. 8388 
5 11. 9388 
2. 1760 
To Sine Angle C 279 23 — — 9. 6628 
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As Radius - — IO. 0000 
Is to the Hypothenuſe 150 — 
So is Sine Angle A 62 37 


To the Baſe 133. 1 


By making the Perpendicular Radius. 
As the Perpendicular 69 1. 8388 


Is to Radius — IO. 0000 


So is the Hypothenuſe 150 2. 1760 


12. 1760 
1. 8388 


n 


— —_ 


To Secant Angle A 622 37' IO. 3372 
As Radius 10. 0000 
Is to the Perpendicular 69 

So is Tangent Angle A 62? 37 


10. OOOO 


—2— —b— — — — 


To the Baſe 133. 1 2.1244 


By --SCALE and COMPASS. 


Extend from the Hypothenuſe 150 to the Perpendicular 
* 69, on the Line of Numbers, that Extent will reach from 
Radius to Sine Angle C 27 Degrees 23 Minutes.” 

2dly, Extend from Radius to Sine Angle A 62 Degrees 


37 Minutes, that Extent will reach from the Hypothenuſe 
2 „to the Baſe,” 
| 


CASE 


8 * it F W 3 1 D 
ö * ö * a 


2. f, — . 4 * hy a A." 4% 5 f PF + bag 5&2, Py... 2 — 5 2 . 3 5 89 x "- = 
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CASE VI. and VII. 
The Legs given, to find the Angles and Hypothenuſe. 


25 


The Legs AB 980, BC 690 given, to find the Angle 
BAC or ACB, and Hypothenule A C, 


Conſtruction the ſame as S 
Pros, IX, in GrOMETR. 2 
| f 2 
/ * s 
B G90 wu 
By making the Baſe Radius. 
As the Baſe 690 — — 2. 8388 
Is to Radius — — IO. 0000 
So is the Perpendicular 980 — 2. 9912 
12.9912 
2. 8388 
To Tangent Angle C 549 51 — 10. 1524 
— — 
As Radius — — IO. OO000 
Is to the Baſe 690 — — 2. 8388 
So is Secant Angle C 54 51 10. 2397 
13. 0785 
IO. QOOO 
To the Hypothenuſe 1198 — 3. 0785 
D By 
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By making the Perpendicular Radius. 


As the Perpendicular 9808 — 2. 9912 
Is to Radius | IO. OO000 
So is the Baſe 690 — 2. 8388 
12. 8388 
2. 9912 
To Tangent Angle A 3592 of A BE : $476 F 
As Radius — — IO. 0000 \ A 


Is to the Perpendicular 980 — 2. 9912 
So is Secant Angle A 35% —— 10. 0874 


7—— 


13. 0786 P. 
10. OOO 


—— 


— — 


To the Hypothenuſe 1198 — 3. 0786 


By SCALE and COMPASS. 


* Extend from the Baſe to the Perpendicular on the 
* Line of Numbers, that Extent will reach from Radius or 
* 45 Degrees to 35 Degrees Nine Minutes on the Line of 
s Tangents. 

2dly, * Extend from Sine Angle A 35 Degrees 9 Minutes 
to Radius, that Extent will reach from the Baſe to the Hy- 
pothenuſe on the Line of Numbers.” | 


ry 


OBLIQUE cl 


FO 5 


OBLIQUE TRIGONOMETRY. 


CASE: L 


Two Angles and one Side given, to find either of the other Legs. 


HE Angle BD C 101 25), and CBD 44 42', and 
the Leg BC 76 given, to find the Sides CD and BD. 


Conſtruction the ſame as 
Pros. X. in GEOMETRY. 


As Sine Angle D 10125 — 9. 9913 
Is to the Side BC 6 —— 1. 8808 
So is Sine Angle B 44. 42 — 9. 8471 


—_— 


* 
1 


11. 727 
3 


To the Side DC 54. 53 — I, 7366 


— — — 


101. 25 
44+ 42 


As Sine Angle D 1012 25! 9.9913 The Sum of the Angles D&B 146. 7 
Is to the Side BC 76 1. 8808 —— 
So is Sine Angle C 3353“ 9. 7462 From 180. o 

| Subtract 145. 7 


11. 6270 _ 

9.9913 || The Remaind. is the Angle C 33. 53 

; | — — 
To the Side B D 43, 23 1. 0357 180. 0 
— — 101. 25 


The Supplem. of the Angle D 78. 35 


—— — — 


* LENS, | WF i By 
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By SCALE and COMPASS. 


Extend from the Supplement of Angle D 78 Degrees 35 
Minutes, to Angle B 44 Degrees 42 Minutes on the Line 
of Sines, that Extent will reach from the Side B C 76, to the 
* Side DC 54 Degrees 53 Minutes on the Line of Num- 
* bers.” : 

2dly, Extend from the Supplement of Sine Angle D 78 
Degrees 35 Minutes, to Angle C 33 Degrees 53 Minutes on 
© the Line of Sines, that Extent will reach from the Side B C 
* 76, to the Side BD 43. 23 on the Line of Numbers.“ 


CASE II. Aup III. 


Two Sides, and an Angle oppoſite to one of them given, to find 
be other oppoſite Angle and the third Side. 


The Side BC 106, DB 65 Yards, and the Angle BCD 31 
40 given, to find the Angle BDC obtule, and the Side C D. 


Conſtruction the ſame as 
Pros, XI. in GEOMETRY. 


As the Side D B 65 — 1. 8129 
Is to the Sine Angle C 3149 — 9. 7219 
So 1s the Side B C 106 — 2. 0253 


11. 7472 
1. 8129 


— 0 


To Sine Angle D 1209 43' — 9. 9343 
— ——— 
As dine Angle C 31.49 — 9.721 180.0 
Is to the Side BD - 85 — , 4 The Supplement 59.17 of Angle D 


So is Sine Angle B 27.28 — 9.6639 120.43 Angle D 


31-49 Angle C 
11.4768 ; —_— 
| 9.7219 152-32 their Sum 

We NO 

To the Side DC-. 56,38 w 1.7549 Lg ſum ſub. 
— — 

5 27.28 Angle B 
— 


By 


the 


i 4 
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By SCALE and COMPASS. 


Extend from the Sine DB 65 to the Side BC 106 on 
the Line of Numbers, that Extent will reach from Sine 
Angle C 31 Degrees 49 Minutes, to Sine Angle D 59 De- 
« orees 17 Minutes.” 

2dly, Extend from 31 Degrees 49 Minutes to 27 Degrees 
28 Minutes on the Line of Sines, that Extent will reach 
from BD 65 to the Side D C 56. 88 on the Line of Num- 

bers.” 


-:0 


HE SZ, 52-3 4 


Two Sides, and their contai ned Angle, given to find either of 
the other Angles and the third Side. 


The Side BC 109, BD 76 Leagues, and Angle C BD 
101 Degrees 30 Minutes, given to find the Angle BD C, or 
B CD, and Side C D. 


The Conſtruction is the 
ſame as Pros. XII. in Geo- 
METRY. 


Side B C 109 — 109 — 180 o 

BD 76 — 76 —— 101 30 
their Sum 18 their Diff. 78 30 Sum of two 
I 0 : {_*DandC. 

1 39-15 


As 
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As the Sum of the Sides B C and BD = 185 2.2671 


Is to their Difference 33 — — 1. 3183 


So is the T. of 4 the Sum of the Angles C and D 3915 9. 9122 


11. 4307 


| 2. 2661 
To the T. of + the Differ. of the C and D 8e 17! 9. 1636 
To £ the Sum of the Angles D and C 99 15 
Add c the Difference of the Angles C and D 17 
Gives the greater /_ D 47. 22 
Subtracted, gives the leſſer C C 30 58 
— — 
As Sine Angle D 479 32 9. 8678 
Is to the Side B C 109 2.0374 
So is Sine Angle B 10130 9. 9911 
8 0285 
9. 8678 


To the Side D C required 144. 8 2. 1607 


CASE VI. 


Three Sides given, to find the Angles. 


The Sides B C 105, BD 85, and CD 50 Miles given, to 
find the Angles BDC, BCD, or CBD. 


The Conſtruction is the ſame 
as Pros. XIII: in GzxoMETRY. 


As t 
Is to 
So is 


The 
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— 


85 
1 
3 - 
. The Sum of the two ſhorteſt Sides 135 
l The Difference of the two ſhorteſt Sides 33 
6 As the Side B C 105 2. 0211 
Is to the Sum of the Sides BD and DC 135 2. 1303 
[ So is the Difference of the Sides BD, and DC 35 1. 5440 
3.6743 
2. 0211 
ö 


The Differ, of the Segm. of the Baſe or gr. Side 45 1. 6532 


524 the Half of the greateſt Side. 
224 Half the Difference of the Segments. 


— 


75 greateſt Segment. 


— ——Aęͤä— ᷑ 


30 the leſſer Ditto. 

As the Hypothenuſe BD — 85 — 1.9294 | 90 © 

Is to Radius — — — 10.0000 : 61.56 
So is the greateſt Segment — 771 — 1766 Angle B . | 

| — 

11.8750 90. © 

1.9294 39-53 

To Sine Angle BDA — 610 56! 99.456 leaves Angle C 53. 7 

to | — ' — 

As the Hypothenuſe DC — 50 1.6989 pn + 

Is to Radius — — 19,C900 | 


So is the leſſer Segment AC — 30 - 1.4571 


Eg 


the Angle BDC 98.49 
— 


C To Sine Angle ADC — 36* 53! 9.1782 


NoTE. The foregoing Problems ſhould be well underſtood, . 
they being the Foundation, not only of Navicarion; but like- 
wile of moſt of the practical Branches of the MarHEMATIcs. 


85 | NAVI 


( 32 J 


/ 


E great End and Buſineſs of NAvio Ar io is to inſtruct 

the Mariner how to conduct a Ship through the wide 
and pathleſs Ocean, to the remoteſt Part of the World th 
ſafeſt and ſhorteſt Way, in Paſſages navigable. | 

For the. due and regular Performance of which are requi- 
fite—a perfect Knowledge of the Figure and Motion of the 
Earth, the various, real, and imaginary Lines upon it, ſo 
as to be able to aſcertain the real Diſtance and Situation of 
Places with reſpect to one another, - with the Uſe of the ſe- 
veral Inſtruments made Uſe of in meaſuring the Ship's Way; 
ſuch as the Log, Half- minute Glaſs, Quadrant, to take the 
Altitude of the Sun and Star ;—Compals, to repreſent the ſen- 
ſible Horizon and Azimuth Compaſs, to take the Azimuth 
of the Sun, in order to correct, and know the Variation of the 
magnetick Needle, which is various in different Places ;— 
a competent Knowledge of Currents ; of the Mould and Trim 
of the Ship, and the Sail ſhe bears, that ſo due Allowance 
may be made for Leeway : By the Help of theſe, and Skill 
in the Navigator, he may know at all Times the Place the 
Ship 1s in, which Way ſhe muſt ſteer, and how far, to gain 
her intended Port. 

The Land and Water of this Earth make up a Compoſi- 
tion of a Spherical Form, which 1s called the Terraqueous 
Globe; this Globe, moving round its Axis from Weſt to Eaſt 
in 24 Hours, and, thereby, cauſing all the celeſtial Bodies to 
move apparently from Eaſt to Weſt in the fame Time, makes 
the Viciſſitudes or Revolutions of Day and Night. 

Upon this Globe there are ſeveral Lines both real and imagina- 
ry; the real Lines are ſuch as agree with the terreſtrial Globe by 
Nature; which divide it into Continents, Iſlands, and Seas; the 
imaginary Lines are ſuch as are applied to it by virtue of our 
Underſtanding, and not being materially ſuch, are ſuppoſed 


to 
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to be on the Earth; theſe imaginary Lines are either ſtraight 
or circular. 

The Axis 1s a ſtraight Line, imagined to paſs through 
the Center of the Earth; the extreme Points are the Poles, on 
which the Earth is ſuppoſed to move, one called the Artic, or 
North Pole, the other the Antartic, or South Pole. 

The. circular Lines are either greater, as the Equator, 
Meridian, and Horizon, or leſs, as the Tropics, Polar Cir- 
cles, and Parallels of Latitude. The Equator is a Circle 
under the Equinoctial Line in the Heavens, compaſſing the 
Earth in the Middle between the two Poles, dividing it into 
two equal Parts, called the Northern and Southern Hemiſpheres ; 
from it the Latitude of Places is reckoned, either North or 


South; and upon it the Longitude from Eaſt to Weſt : this 
Circle is called Equator, 
3 which is twice in a Year; viz. about the 21ſt of March, at 
bis Entrance into Aries, and again into Libra about the 23d 


ecauſe when the Sun comes to it, 


of September, then making equal Day and Night throughout 


the World. 


Meridian is a Circle paſſing through the Poles of the Earth, 


the Zenith and Nadir; croſſing the Equator at Right Angles, 


and divides the Earth into two equal Parts, one Eaſt and 


the other Weſt; it is ſo called, becauſe, when the Sun comes 
| to the Meridian of any Place, it is then Noon or Mid-day; 
they are infinite in Number, for all Places from Eaſt to Weſt 
have their ſeveral Meridians; of theſe one is called the firft 
or chief Meridian, from which the Longitude of Places is 
# reckoned ; it is of ſpecial Note and Uſe, but variouſly placed 
by Geographers; and is divided into twice go Degrees, num- 
| bered from the Equator towards each Pole ending in go De- 
grees: and ſince the Earth turns once round its Axis in 24 
Hours, defcribing a Circle of 360 Degrees, therefore any 
Place lying 15 Degrees to the Eaſt of us, has the Sun upon 
its Meridian one Hour ſooner : or it is twelve o'clock with tha 
Eaſtermoſt, when it is eleven with us; and any Place 15 De- 


| r to the Weſtward of us, has the Sun one Hour after us, 
TREE. 


Hence it is, that the Longitude of any Place may be found 


| by a juſt Meaſure of Time, and by ſetting the Watch, or 


Time-piece to 12, when the Sun is juſt upon the Meridian, 
and if we fail 15 Degrees to the Eaſtward, the Time-piece 
F. will 
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will be one Hour later than the Sun at the Meridian: But 
od we fail 15 Degrees to the Weſtward, the Lime: piece will be 

efore the Sun one Hour upon that Meridian : Thus Lon- 
0 may be found, by converting Time into Degrees of 
Longitude; by having the one we conſequently can find the 
other. 

The Horizon is that Circle which comprehends all that 
Space of the Earth viſible to us, and diſtinguiſheth it from that 
laying under the Horizon, which is inviſible. 

The ſenſible Horizon 1s that apparent Circle which extends 
itſelf quite round us, dividing the Heavens and Earth into 
two unequal Parts, and, being limited by the Sight, is ſome- 
times greater or leſs, according to the Situation of the Place, 
_ and'1s repreſented by the Mariner's Compaſs; divided into 32 
Points called Rhumbs, whoſe Poles are the Zenith and Nadir. 
The Zenith 1s the Point over our Heads, and the Nadir 1s 
that which is directly under our Feet. 

The Tropics are two Circles parallel to the Equator, and 
diſtant from it 23 Degrees 29 Minutes; that on the North 
Side of it is called the Trepic of Cancer: at which the Sun 
has its greateſt North Declination; then making to us, and 
all Places in North Latitude, the longeſt Day and the ſhorteſt 
Night, which is about the 21ſt of June. The other on the 
South Side is called the Treptc of Capricorn, at which the Sun 
hath its greateſt South Declination, making then our ſhorteſt 
Day and longeft Night; which is about the 22d of December. 

The Polar Circles are alſo parallel to the Equator, and 
compaſſing the Poles of the World at 23 Degrees 29 Mi— 
nutes Diſtance; that about the North Pole is called the Artic 
Circle, and the other | is called the Antartic Circle. 

Theſe Tropics and Polar Circles divide the Globe of the 
Earth into 5 Parts called Zones, of which 3 were accounted 
by the ancients to be ſo intemperate, as to be uninhabitable ; 
the Zones are called Terrid, Frigid, and Temperate ; that 
is, 1 Torrid or Burning Zone, 2 Temperate, and 2 Frigid, 
cr Frozen Zones. 

The Torrid Zone is all that Space of the Earth and Sea 
which lies between the Tropics of Cancer and Capricorn. 

The two Temperate Zones are that Space of the Earth 


and Sea, contained between each Tropic and the Polar Circles. 
The 
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The two Frigid Zones are contained between each Polar 


\rcle and its Pole. 


Latitude is the neareſt Diſtance of any Place from 
he Equator, and is meaſured on an Arch of the Meridian, 
arercepted between the Place and the Equator, and there- 
ore can never exceed 9: It takes its Name according as 
he Place is ſituated, either North or South of the Equinoc- 
zl; therefore all Places that lie at the ſame Diſtance from, 
nd on the ſame Side of the Equator, are ſaid to be under 
ne fame Parallel of Latitude. Whence it follows, that if a 
Ship fails from a North Latitude directly North, or in a 
South Latitude directly South, ſhe increaſes her Latitude 
equal to the Diſtance tailed; and if a Ship ſails in North 
Latitude ſoutherly, or in South Latitude northerly, ſhe de- 
creaſeth her Latitude; becaule ſhe fails nearer to the Equator, 
from whence the Latitude is counted upon the Meridian: 
bat if a Ship fails from a South Latitude into a northerly 
one, or from a North Latitude into a ſoutherly one, from 
the Difference of Latitude ſubtract the Latitude left, the Re- 
mainder will be the Latitude come to; and of a different 
Name with the Latitude left. 

The Difference of Latitude between two Places being 
both North or both South, is found by ſubtracting the leſs 
Latitude from the greater, and the Remainder will be the 
Difference of Latitude between them. Bur if the one Lati- 
tude be South, and the other North, add both Latitudes to- 
gether, and that Sum will be the Difference of Latitude. 


Longitude is the Diſtance of a Place from the firit Meridian 
Faſt or Weſt; or it is an Arch of the Equator intercepted 
between the firſt Meridian, and the Meridian of any cther 


Place, and is counted on the Equator from the firſt Meridian 


Eaſt and Weſt, until it comes to the oppoſite Meridian, 
which never exceeds 1800; therefore if two Places be both 
in Eaſt or Weſt Longitude, the Difference is found by ſub- 
tracting the leſſer from the greater; but if one is Laſt, and 
the other Weſt, the Difference of Longitude is found by 
adding the Longitude of both Places togetl er. 

In Eaſt Longitude, failing to the Eaſtward, add the Dif- 
terence of Longitude to the Longitude left, that Sum will 
be the Longitude come to ; but in Eaſt Longitude, failing 
to the Weſtward, ſubtract, and the Remainder will give the 
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Longitude come to. In Weſt Longitude, failing Weſter 
add, and in Weſt Longitude, failing to the Eaſt, ſubtract 

From theſe Definitions or Principles already laid down, 
it muſt neceſſarily follow, that the Diſtance of any two Mer, 
dians in any Parallel of Latitude, is leſs than their Diſtang 
on the Equator, becauſe (as has been obſerved) all the Mer, 
dians on the Globe meet in the Poles, as may be obſerved ir 
the annexed Figure. 

For whereas Sixty Miles make a Degree of Longitud: 
on the Equator, it takes no more than Thirty Miles to mak 
a Degree in the Latitude of Sixty Degrees North or South, 
So that it is plain by the Figure, that the Degrees of Longi. 
tude diminiſh towards each Pole, and conſequently the 
nearer the Pole, the leſs they are. Hence it is plain tha 
the Degrees of Latitude are equal in all Places, but tha 
the Degrees of Longitude are unequal in every Latitude, 

Thele Principles ſhould be well conſidered before the Rez. 
der enters upon Navigation, which will greatly contribute 00 
his Knowledge in Mercator and Middle Latitude Sailing, 
where the Earth is confidered as a Globe; but in order to 


prepare for theſe Methods, we ſhall begin with Plane Sail. 


ing, where the Earth is conſidered as a Plane Superficies, 
repreſenting a Bowling-green, which was the Opinion of the 
Ancients, and may ſerve tolerable well in very ſhort Voy- 
ages, and near the Equator, but will not do in long Voy. 
aces. - 

"The Inſtruments uſed ar Sea are, firſt, the Log-line, which 
is an Inſtrument whereby we meaſure the Ship's Diſtance 
ſailed in Minutes, Miles, or Leagues every Hour, Watch, 


or Day, each Knot on which ought to be Fifty Feet from 


each other, and not Forty-two Feet or Seven Fathoms ; alſo 
the Half Minute Glaſs uſed with the Log: line, ought to be 
Juſt thirty Seconds of Time, and not twenty-ſix or twenty- 


eight Seconds. 


The Latitude of a Place is obtained by obſerving the 
Sun or Sar's Meridian Altitude with a Quadrant. The Va- 
riation of the Needle is corrected by taking the true Azimuth 
or Altitude of the Sun by the Compaſs, &c. and the Time 
of high and low Water at all Times and at all Places is ob- 


tained by the Help of Chronology. Theſe four laſt Arti- 


cles ſhall be enlarged upon after we have gone through the 
Problems of Navigation, | | 
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The above Table 
yree of Latitude, 


ſhews how many Miles anſwer to a Degree of Longitude, at every De- 
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Compaſs makes with the Meridian. 


Table of the Angles which every Point and Quarter Point of the 


Pointe II. NI. | Points, | D. NM. } Toints. | D. N [Tol. dl. | 
12,40 21, 44 47,9] 64 [70,19 

2 $437 | 2. x | 289097 42 50, 38 6 x [73,07 | 
2 ,20] 2 4 30, 644 [53,25 6 4 75,5% 
e 98 2 78,45 

1 4 [14,04] 3+ | 30,34 | 5 & | 59,04 | 7 4 81, 34 
1 + 16,52 31 | 39,22 | $ 1 | 01,53] 71 84.23 

14 | 19,41] 31 42,1 5 + [9444t 14 87,11 

2 22.814 45, 00 6 07,30 „ loo, ee | 


| The Uſe of this Table is to turn Points into Degrees, or Degrees into 


Points, as follows: ſuppoſe I would know how many Degxes 5 Points 
are, then I look for Points 5, and againſt it I find 50% 15/; or if I would 
know how many Points 42* 17/ are, I look for the neareft to it, which 
is 429 11), and agunſft that ſtands 3 4 Points, 
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LANE SAILING 1s no more than the Application 

of Plane Trigonometry to the Solution of the ſeveral 
Variations, or Cates; where the Hypothenuſe, or longeſt 
Side is always the Rhumb that the Ship ſails upon. 

The Perpendicular 1s the Difference of Latitude counted 
on the Meridian, and the Baſe the Departure : which is either 
Eaſting or Weſting, counted from the Meridian. 

The Angle oppoſite the Baſe is the Courſe, or Angle that 
the Ship makes with the Meridian; and the Angle oppoſite 
to the Perpendicular is the Complement of the Courſe, which 
being taken together, make always eight Points or Rhumbs, 
which is 9o Degrees, as has been ſhewn in Right-angled Tri- 
gonometry; where I have made every Side Radius, and alſo 
wrought the ſeveral Caſes by Scale and Compaſs, that the 
Learner may be able to prove his Work ſeveral Ways. 

As to the Projection, I ſhall give no Directions in Plane 
Sailing, but only refer to the Problems of Geometry and 
Trigonometry, upon which they depend; and conſequently 
their Conſtruction the lame. 


Nore, I ſhall give but one Example in each Caſe, leaving 
the Teacher to vary them as he ſhall find it moſt ne- 


ceſſary. 


CASE 


F 
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Courſe and Diſtance ſailed given, to find the Difference of Lati- 
tude and the Departure from the Meridian. 

Suppoſe a Ship from the Lizard in the Latitude 499 57' 
North, fails S. W. by W. 496 Miles ; required the Latitude 
come to, and her Departure from the Meridian, 

The Projection is the 
ſame as Problem VI. in 
Geometry, and the Cal- 
culation the ſame as in 
Caſe I. in Right - angled 
Trigonometry. 

I ſhall work this Caſe 
by making each Side 
Radius. 


By making the Departure Radius, the Proportion will be 


As the Sec. Comp. Courſe 33% 45'  — 10.0801 
Is to the Diſtance 496 — — 2.6954 
So 1s Radius — — — 10.0000 
12.6954. 
10.0801 
To the Departure 412.4 — "On 2.0153 
— —— 
As the Se. Com. Courſe 339 45! 10. 801 | 90? oo 
Js to the Diſtance 496 2. 6954 The Courſe 56 15 
So is T. Com. Courſe 33 45! 9. 8249 | — 
ä — The Com. Courſe 33 45 
12. 520300 — 
10. 0801 60) 275 
To the Diff. of Lat. 275. 6 2. 4402 4.35 
— ä — 


Now as the Ship was in a North Latitude, and ſails 


ſoutherly ; from the Latitude left, — — 499 57' 
Subtract the Difference of Latitude reduced into De- 4 35 

grees by dividing by 60, becauſe 60 Miles make a —— 
Degree, it will make the Latitude come to — 45 22 
and her Departure from the Meridian 412 Miles Welt. Y 
* 
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PLANE SAILING. 41 
By making the Diff. of Lat. Radius, it will be, 


As the Secant Courſe 569 15/ — — 10.2552 
Is to the Diſtance 496 — — 2.6954 
So is Radius —— — — 10.0000 
12.0954. 

10.2552 

To the Difference of Latitude 275.6 — 24462 
As the Secant Courſe 56? 15' _ — 10.2552 
Is to the Diſtance 4.96 — — 9.6954. 
So is the Tangent Courſe 56% iz — — 10.1751 
12.8705 

I0.2552 


To the Departure 412.4 —= — — 2.6153 


By making the Diſtance Radius, it will be, 


As Radius — — — 10.0000 
Is to the Diſtance 496 — — 2.6954 
So the Sine Courle 56? 15' — — 9.9198 
12.6152 
10.0000 
To the Departure 412.4 — — — 2.61 52 
As Radius — — — 10.0000 
Is to the Sine Diſtance 496 — — — 2.0954 
So is Sine Com. Courſe 33% 45 — — 9.7447 
12.4401 
10.0000 
To the Difference of Latitude 275.6 — 2.4401 


F Here 
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Here all the three Sides are made Radius, to find the Dif- 
ference of Latitude and Departure ; therefore the Learner 
may make which Side Radius he pleaſes, but as for my Part 
I ſhall make the laſt, wher@ the Diſtance is made Radius, 
whenever the Courſe is given. But though this Method of 
working by Logarithms 1s certain, yet the ſame may be 
wrought by Scale and Compaſs much more expeditious ; 
and exact enough in the Practice of Navigation. 

RuLe. Extend from the firſt Term to the third, that 
« Extent will reach from the ſecond to the fourth.” 

Norg. When the Courſe is given in Points, make Uſe 
of the Lines marked Sine-rhumbs, and Tangent-rhumbs on 
the upper Side of the Scale; when in Degrees, make Uſe 
of the Lines marked Sine and Tangent. 

Now, to perform the laſt Caſe, extend from Radius or 
eight Points, to five Points on the Line marked S. R; that 
Extent wilF reach from the Diſtance to the Departure on 
the Line of Numbers. 

Secondly, * Extend from Radius or eight Points to three 
Points, which is the Complement of the Courſe, that Extent 
vill reach from the Diſtance to the Difference of Latitude 
upon the Line of Numbers.” 

Thus may all the Operations be performed in the ſeveral 
Caſes of Navigation. 

By this Caſe is calculated the Table of Latitude and De- 
parture for every Degree, Point, and Quarter-point of the 
* Compals to the Diſtance of 400 Miles, which is of excellent 
Uſe in working Days Works at Sea, and may be applied 
both to Middle Latitude and Mercator's Sailing, as ſhall be 
ſhewn hereafter ; we ſhall only proceed now to the Working 
of the laſt Caſe by the Table of Difference of Latitude and 
Departure, which is called InspzcT1oONn. 

Firit find the Courſe among the Points either above or below, 
becauſe the Courſe is given in Points, then find the Diſtance 
in the Left-hand Columns, marked Diſtance, but it being 
too large, I divide it by two (or any other convenient Num- 
ber) Which is 248, oppoſite to that in the Columns marked 
Latitude and Departure. I find 206.2 for the Departure, 
and 137.8 for the Difference of Latitude, which being 
doubled, becauſe I divided the Diſtance by 2, gives the De- 
parture 412.2, and the Difference of Latitude 275. 6; any of 

| thcie 
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theſe Methods will do, but the laſt is chiefly practiſed at 


Sea. 


CASE Il 


Courſe and Difference of Latitude given, to find the Dilance run, 
and the Departure from the Meridian. 


If a Ship runs S. E. by E. from 19 45' North Latitude, 
and then by Obſervation is in 29 fo South Latitude, what 
is her Diſtance and Departure ? 


Conſtructed as Pros. V. 
in GEOMETRY. 


As the Sine Com. Courſe 239 45' — 9.7447 
Is to the Difference of Latitude 275 — — 2.4393 
So is the Sine Courſe 569 15 — — 9.9198 
12.3591 

9.7447 

To the Departure 411.6 — — = 2.6144 
As the Sine Com. Courſe 33045 — 9,7447 
Is to the Difference of Latitude 275 — 2, 4393 
So is Radius — — — 10,0000 
12,4393 

9,7 447 

To the Diſtance 495 — — — 2,6946 


The Ship's Diſtance run is 495 Miles, and her Departure 
from the Meridian is 411. 6 Eaſterly. 
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44 PLANE SAILING. 
By SCALE and COMPASS. 


Extend from three Points to five on the Line marked S. R. 
© that Extent will reach from the Difference of Latitude to the 


© Departure on the Line of Numbers.” 
« Secondly, Extend from Radius or eight Points to three 
Points, that Extent will reach from the Difference of Lati- 


« tude to the Diſtance.” 


By INSPECTION. 


With the Courſe ; Points find the Difference of Latitude 
(but it being too large, I divide it by 5, which gives 55) 
oppoſite to that is 99 for the Diſtance 82. 3 for the Departure, 
which being multiplied by 5, gives the Diſtance 495, and 
the Departure 411.5 as before. 


C-A-I-B--11, 


Courſe and Departure from the Meridian given to find the 
Diftance and Difference of Latitude. 


If a Ship ſails N. E. by E. 4 E. from a Port in 30 15' South 
Latitude, until ſhe depart from her firſt Meridian 412 Mi- 
nutes, I demand her Diſtance, and what Latitude ſhe is in? 


As the Sine Courle 649 11' — — 9.9561 
Is to the Departure 412 — — — 2.6148 
So is the Sine Com. Courſe 25. 19 — — 9.6310 
12.2458 

9.9501 

'To the Diff. of Latitude 194.8 — — 2.2897 
From the Latitude left — — „ 1 


Subtract the Difference of Latitude 195 Miles, or - 3 15 


The Remainder being nothing, ſhews the Ship 1s 


on the Equator 2 
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Conſtructed by Pros, VII. 


in GzoMmETRY. 


As the Sine Courſe 6441 — — — 9.9561 


Is to the Departure 412 — _ — 2.6148 
So is Radius — — — 10.0000 
12.6148 
9.9561 
To the Diſtance 435.8 — _ — 2.6587 


By SCALE and COMPASS. 


© Extend from 54 Points to 24 on the Line marked S. R. 
that Extent will reach from the Departure ta the Difference 
© of Latitude on the Line of Numbers.” 

Secondly, * Extend from Radius to 33 Points, that Extent 
* will reach from the Departure to the Diſtance 4.55.8 Miles.” 


By INSPECTION. 


With the Courſe 33 Points, and 4 the Departure, I find 
228 for the Diſtance, and 97.5 for the Difference of Latitude, 
which being doubled gives the Diſtance 456, and the Dit- 
ference of Latitude 195, as before. | 


IV. 


Diftance, and Diff. of Lat. given, to find the Courſe and Depart. 


Suppoſe a Ship fails 496 Minutes between the South 
and the Weſt from a Port in 29 48' South Latitude, and 
then by Obſervation is in 7 23' South Latitude; What 
Courſe hath ſhe ſteered, and what Departure hath ſhe made? 


Con- 


PLANE SAILING. 


Conſtructed as Pros. VIII. 


in GEOMETRY. 


Latitude by Obſervation — 
Latitude left — — 


The Difference of Latitude — — 275 
: — — 
As the Diſtance 496 2,6954 
Is to Radius —— 10,0000 


So is the Diff. of Lat. 275 2,4393]] Which ſubtract from 9o?, the 


Remainder $56® 1g is the 
Courſe, which makes nearly 
5 Points, 8. W. by W. is 
then the Ship's Courſe. 


12,4393 
2,095 


To the S. Com. Courſe 33 41/ 9,7439 


As Radius — — — 10.0000 
Is to the Diſtance 496 — — — 2.6954 
So is Sine Com. Courſe 56. 19 — — 9.9201 
12.6155 

I0.0000 

To the Departure 412.6 — — — 2.6155 
. . — 


By SCALE and COMPASS. 


Extend from the Diſtance to the Difference of Latitude 
upon the Line of Numbers, that Extent will reach from the 
© Radius to the Sine Complement of the Courſe upon the Line 
of ines.“ 

Secondly, © OY from Radius to the Sine of the Courſe 
upon the Line of Sines, that Extent will reach from the 
* Dillance to the Departure on the Line of Numbers. 1 
57 


8 


Is to the Diſtance 496 
So is Sine Com. Courſe 33. 50 — — 9.7456 
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By INSPECTION. 


With Half the Diſtance 248, I look in the Table of Dif- 
ference of Latitude and Departure, until I find the Dif- 
ference of Latitude and Diſtance to agree, which is nearly 
over 5 Points, and find the Departure 1s 206.2, which being 
doubled gives 412.4, nearly the ſame as before. 


E 


Diſtance and Departure given, to find the Courſe and Difference 
of Latitude. 


Admit a Ship ſails 496 Minutes between the North and 
Weſt from the Ifland Bermudas in the Latitude 329 25 North 
until her Departure is 412 Minutes, what Courle has ſhe 
ſteered, and what Latitude 1s ſhe in ? 


As the Diſtance 496 — — 2.6934 
Is to Radius — — 10.0200 
So is the Departure 412 — — 2.6148 
12.6148 
2.6954 
To the Sine of Courſe 569 1! — — 9.6194 
; — 
North-weſterly (1. e. 5 Points) which makes the Courſe to 

be N. W. by W. 

As Radius — —— — 10.0000 


— 2.6954 


12.4410 

10.0000 
To the Difference of Latitude 276. — 2.4410 
Latitude failed from — 329 36 


Difference of Latitude 276, or w—— — 4 36 


Latitude the Ship is in — — 27 1 
By 
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By SCALE and COMPASS. 


Extend from the Diſtance to the Departure on the Line 
© of Numbers that Extent willr each from Radius to the Sine 
of the Courle.? 

Secondly, Extend from Radius to the Com. of the 
Courſe on the Line of Sines, that Extent will reach from 
the Departure to the Difference of Latitude.” 


By INSPECTION. 


* 


* 


With + the Diſtance 248, and + the Departure 206, 1 
find the Diſtance and Departure nearly agreeing to theſe two 
over 5 Points, and the Difference of Latitude to be 137.8, 
which being doubled, gives 275.6, nearly the ſame as before. 


CASE VL 


Diſtance and Difference of Latitude given, to find the Courſe and 
Departure. 


A Ship fails between the North and Weſt till her Dif- 
ference of Latitude is 184 Miles, and her Departure is 113 


Miles, I demand her Courſe and Diſtance. 


. K 
VI | 


Ne) 
\ 


\ 


As the Difference of Latitude 184 — — 2.2648 


Conſtructed as Pros. IX. in GEOME TRY. 


As to Radius — — — 0000 
So is the Departure 115 — — 2.0600 
12.0606 

2.2648 


To the Tangent of the Courſe 32 wn 


9.7958 
Hence her Courle is North 32 * weſterly, or N. N. W. weſterly 


near! 17. 
As 


To 


> w © bt 


or to the Eaſt Indies, TEE. 
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As Radius — — — o. oooo 
Is to the different Latitude 184 — — 2.2648 
So is the Section of the Courſe 329 — — 10.0715 


12.3363 
10.0000 


To the Diſtance 217 — — — 23363 


By SCALE and COMPASS. 


Extend from the Difference of Latitude to the Departu 
on the Line of Numbers, that Extent will reach from adius 
to the Tangent of the Courſe on the Line marked T. 

Secondly, For the Diſtance we muſt conſider it as Radius 
(there being no Line of Secants on the Scale) and extend 
from Radius to the Courſe on the Line of Sines, that Ex- 
tent will reach from the Departure 115, to the Diſtance an 
© the Line of Numbers” | fins. 


By INSPECTION. 
Looking in the Table of Difference of Lat. and Depart. 


I find them to- agree under 320, oppoſite to which in the 
Column of Diſtance is 217, the ſame as before. 


Having learned theſe neceſſary Problems, concerning a 
Single Courſe, the next is a Compound Courſe, commonly 


called a Traverſe; in order to the right Underſtanding of 
which, obſerve the following Definitions, 


Firſt, A Traverſe is when a Ship, meeting with contrary 
Winds, fails on ſeveral Courſes. 5 | 


Secondly, To reſolve a Traverſe is to reduce or bring 
ſeveral Courſes into one; the Courſes are known by the 
Compals, and the Diſtance by the Log, which in common 
Voyages is heaved once in two Hours, bur in Ships of War, 


In 
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In the Steerage or ſome convenient Place of the Ship, 
hangeth a Table called the Log- board, divided into fever. 
Columns ; in the firſt is written the Hours of the Day, the 
ſecond the Knots, the third the Fathoms, in the fourth the 
Courſes, in the fifth the Winds, in the ſixth the Lee-way, 
in the ſeventh the Tranſactions of the Day, as in the follow- 
ing Table. 


H. K. F. | Courſes, | Winds. [Lee-way! Tranfactions. | 
2| 6 S. W.by W; N. 
e 
1 5 N. W. 
1 5 f | 
L104 5] SW. | 
i2| 4] 5 Moderate Gales and fair 
1415 Weather, at 8 A. M. ſaw 
4 £T 5 a Ship to the Northward, | 
| 115 f 
4 8 51 S8. W. by 8. W. N. W. 
11045 | | 
1 


— —ů 


The ſeveral Courſes and Diſtances run upon each Courſe 
will ſtand as in the following Table; if the Log had been 
heaved every Hour, the Diſtance found in the Columns would 
have been the Diſtance run; but as it is hove every two 


Hours, the Diſtance found in the Columns muſt always be 
doubled. 


| . 'Y 7 | 
| Courſes. | Diſt. | N. 3 E. W. 
S. W. by 43 35. 8 22.6 | 
S. M. 45 31. 8 31 8 
S. W. by 8.“ 27 22.4 15.0 
| we | 1 
— Ditz of Lat. go. © Depart. 70. 7 


Suppoſe a Ship from the Lizard, in the Latitude 300, is 
bound to Cork, in the Latitude 300 49', whoſe Departure 


: from the Meridian js 162 Miles Welt, but by reaſon of 


contrary 


contr 
VIZ. 

40 NV 
I der 
titud 
how 


To 
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contrary Winds is obliged to ſail on the following Courſes; 
viz. S. S. W. 54 Miles, W. by S. 39 Miles, N. W. by N. 
40 Miles, N. E. by Eaſt 69 Miles, and N. N. W. 60 Miles. 
demand her direct Courſe and Diſtance, Difference of La- 
titude and Departure, and what Courſe ſhe muſt ſteer, and 
how far, to gain her intended Port? 

Latitude of the Lizard — 50.00 


Latitude of Cork —— 51.49 
Difference of Latitude — 1.49 
60 
I09 
As the Difference of Latitude 109 — 2.0374 
Is to Radius — — — 10.0000 
So 1s the Departure 162 _ — 2.2095 
12.2095 
2.0374 
To the Tangent of the Courſe 36 / —. 10.1721 
As Sine Courſe 360 4 — — 9.9189 
Is to the Departure 162 — 9 2.2095 
So is Radius — 10. O 
12.2095 
9.9189 
To the Diſtance 195 _— — 2. 2906 
. — — 
G2 The 
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The Diſtance between the Lizard and Cork is 194 Miles, 
and her direct Courſe is N. W. by W. nearly. 


Dep” 162 aac 


1922 


— ; £89); 


»H PROTECTION. 


With the Difference of Latitude and Departure between 
the Lizard and Cork, I project it the ſame as in the laſt 
51 and find the Courſe nearly N. W. by W. diſtant 195 

es. | 

With the Chord of 609 I deſcribe a Circle, through which 
I draw the Meridian, North and South, and croſſing that at 
Right Angles, I draw the Eaſt and Weſt Points. The Cen- 
ter repreſents the Ship's Place; then I ſet off two Points 
from the South-weſterly, through which I draw the Line to 
the Center for the firſt Courſe S. S. W. upon that Line I ſet 
off the Diſtance run 54 Miles, which is the Ship's Place ls 

the 
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the End of her firſt Courſe; then I draw the W. by S. Line, 
and, parallel to it, a Line paſting through the Ship's Place, 
and upon that I ſet off 39 for the fecond Diſtance; then I 
draw the N. W. by N. Line, and parallel to it, as before, I 
draw a Line paſling the Ship's laſt Place, upon which I ſet 
off 40, and that will be the Place of the Ship at the End of 
her third Courſe; then I draw the N. E. by E. Line, and 
parallel to it, another Line paſſing through the Ship's laſt 
Place, and upon that I ſet off 69 for the fourth Diſtance; 
then I draw the N. N. W. Line, and parallel to it, draw a 
Line, as before, through the Ship's laſt Place; upon that 1 
ſet off my laſt Diſtance 60, which is the Place of the Ship 
at the End of theſe ſeveral Courſes, and from that I draw a 
Line parallel to the Eaſt and Weſt Line, until it cuts the 
Meridian for the whole Departure, from that to the Center 
being meaſured on the ſame Scale, will give her Difference 
of Latitude, This will be the Difference of Latitude and 
Departure made good upon the ſeveral Courſes, and a Line 
drawn from the Ship's laſt Place to her firſt, will give the 
whole Diſtance, and the Angle that it makes with the Meri- 
dian will be the Ship's Courſe. Now to find what Courſe 
ſhe muſt ſteer, and how far, I draw a Line from the Ship's 
laſt Place to her intended Port for the Diſtance, and a Line 
drawn through the Ship's laſt Place, parallel to the Meridian 
for a new Meridian, and the Angle which that makes with 
the Diſtance, will be the Courſe Fic muſt ſteer to the Port; 
which may be eaſily underſtood by looking at the Figure. 

By this Method any Traverſe may be conſtructed, as allo 
the Ship's Way pricked off on the Plane Chart. 

But this Way being rather too tedious, and not altogether 


ſo accurate, we generally work at Sea by the Table of Dif- 


ference of Latitude and Departure, Scale, and Compaſs, and 
ſometimes by Logarithms, finding the Difference of Latitude 
and Departure for each Courſe; and if the Latitude be South 
and Departure Weſt, we ſet the Difference of Latitude under 
South, and the Departure under Weſt ; but if between the 
Eaſt and North we {ſet the Difference of Latitude under 


North, and the Departure under Eaſt, as in the following 
Table. 


The 
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De Traverſe Table. 1 5a) 
py | 3 | { ' Difter. of Lat. 1 . Dt 
I Courſes. [Dift.| North. | South. | Eaft, | Weſt. 
8. W 54 49 9 Mey 7. 
V. by S. | 39 5 38. 2 
N. W. 4 40 33+ 3 Fri 
N.E. by El 6g | 3b $7:4 | 
J. N. W. 00 55.4 | 1 
| — — 
4127.37. 8 „ 6 
. IN 874. 
| "iff. Lat. Northerly 69. 5 Depart. Weſterly 45. 7 


Having placed them as Haw I add up all the Eaſtings 
together, and the Weſtings together, and ſubtract the leſſer 
from the greater, the Remainder will be the whole Depar- 
ture, and of the ſame Name with the greater Departure; 
likewiſe I add all the Northings together, and all the South- 

ings together, and ſubtract the e ler from the greater, the 
Remainder will be the Difference of Latitude made, and of 
the ſame Name with the greater Difference; that is, if the 
Northings be greater than the - Southings, the Difference 
ſhews how far ſhe is to the Northward of her firſt Place. 


Thus havin the Latitude the Ship is in, and alſo her De- 
parture from the firſt Port, and conſequently the Difference 
of Latitude and Departure between the Ship and her intend- 
ed Port; I find by Caſe VI. the Courſe and Diſtance made 
good upon the ſeveral Courſes, and alſo the direct Courſe 
and Diſtance to her intended Port. | 


The 


As 
Is t 
So 


To 


As 
Is t 
So 


To 


PLANE SAILING. 


58 

The firſt Courſe S. S. W. . 

As Radfus — 10. oooo 

Is to the Diſtance 54 — 1. 7323 

So is the Sine Courſe 220 30 — 9. 5828 

11. 31 51¹ 

10. 0000 

To the Departure 2077 — — 1.3157 

| — —_—} 

As Radius — 10. 0000 

Is to the Diſtance 54 — — I. 7323 

So is Sine Com. Courſe 67 300 — 9. 9656 

11. 6979 

10. 0000 

To the Difference of Latitude 49.9 — 1.6979 
The Second Courſe W. by S. 

As Radius — — 10. 0000 

Is to the Diſtance 39 — — 1. 5910 

So is the Sine Courſe 78 45 — 9.99135 

P N. 5825 

ie IO. 0000 

To the Departure 38.2 — — I. 5825 

As Radius N — IO. 0000 

Is to the Diſtance 39 — — I. 5910 

So is Sine Com. Courſe 11® 15' — 9. 2902 

10. 8812 

10. 0000 

To the Difference of Latitude 7.6 — o. 8812 

—— 


In 
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In like Manner may the Difference of Latitude and De- 

gon be found for each Courſe, but I ſhall omit them for 

ty's Sake, and proceed with the Difference of Latitude 

and Departure made to find what Courſe ſhe has ſteered, and 

how far; and alſo to find the Bearing and Diſtance to her 
intended Port. 


As the Difference of Latitude 69.5 — 1. 8420 
Is to Radius — IO. 0000 
So is the Departure 46.7 — 1. 669g 
41. 6693 
W | 1. 8420 
To the Tangent of the Courſe 330 54 9. 8273 
F — 


- The Courſe made good upon the ſeveral Courſes is 33® 64 
.or N. W. by N. nearly. 


As the Sine of the Courſe-33® 54/ — 9.7464 
Is to the Peparture 46.7 — 1. 6693 
So is Radius — — IO. OO000 
11. 669 3 

9. 7404 

To the Diſtance 84 —— — 1.9229 
— — — 


The Diſtance run is 84 Miles. 


Now for the Courſe and Diſtance between the Ship and 
her intended Port, I ſubtract the Difference of Latitude and 
Departure made upon the ſeveral Courſes from the; Difference 
of Latitude and Departure between the two Ports, the Re- 
mainder is the Difference of Latitude and Departure between 
the Ship and her intended Port; for, it is plain, in this Caſe, 
as the Difference of Latitude and Departure are North and 
Weſterly, the Ship is come nearer to her Port. 


The 


© 16 


he 
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The Diff. of Lat. between the Lizard and Cork is 109 


The Diff. of Lat. made — — 69. 5 
The Diff. of Lat. between the Ship and Cork 39. 5 
a — ——— 
The Depart. between the two Ports is — 162 
The Depart. made — — 46. 7 


The Depart. between the Ship and Cork — 11543 


| 


To find the Courſe and Diſtance, it will be, 


As the Diff. of Lat. 39 5' — 1. 3916 
Is to Radius — — IO. 0000 
So 1s the Depart. 115.3 — — 2. 0618 
12. 0518 

I. 5916 

To the T. of the Courſe 519 17' — 10.4702 
| | — — — 

As the Sine of the Courſe 71 17 — 9.9764 
Is to the Depart. 115.3 — 2. 0618 
So is Radius — — — 10. 0000 
5 12. 0618 

9. 9704 

To the Diſt. 121.7 _ — 2.0854 
; — — — 


The Courſe is 71.17, or W. N. W. 4 W. nearly; Diſtanc: 
121.7 Miles. 


To work the foregoing Traverſe Table by Scar E 


and CoMPass. 


Firſt. To find the Courſe and Diſtance between the two 
Ports, I extend from the Diff. of Lat. 109, to the Depart. 


* 162, on the Line of Numbers, that Extent will reach from 
| H Radius 
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Radius to 56? 4', on the Line of Tangents, which gives the 
* Courſe N. W. by W.“ 

Secondly. Extend from 56“ to Radius, on the Line 
of Sines, that Extent will reach from the Depart. 162 to 
* 195, on the Line of Numbers, the Diſtance between the 
two Ports.“ 


Then I begin with the firſt Courſe, which is S. S. W. Diſt. 
54 Miles, and © extend from Radius, or eight Points, to 
two Points, on the Line marked Sine Rhumbs; that Extent 
will reach from the Diſt. 54, to the Depart. 20.7 ; which 
I ſet down in the Traverſe Table under Weſt.” 

Thirdly, <* I extend from Radius, or eight Points, 
to the Complement of the Courſe, which is five Points, on 
the Line marked Sine Rhambs; that Extent will reach from 
the Diſt. 54, to the Diff. of Lat. 49.9, on the Line of 
Numbers, which I ſet under South.“ 


In like Manner proceed with the Courſes, ſetting down 
the Diff. of Lat. and Depart. in their proper Columns, add- 
ing them vp, and ſubtracting the leſs from the greater, as 
before directed; then, having the Diff. of Lat. and Depart. 
made upon the ſeveral 2 and conſequently, the Diff. 
of Lat. and Depart. between the Ship and her intended Port, 
I find the Courſe, by Casz VI. to be 339 54', or N. W. by 
N. nearly; and the Diſt. made good is 84 Miles; and, by 
the ſame Cas E, I find the Courſe from the Ship to Cork to 
3 17 or W. N. W. + Weſterly, and Diſtance 121.7 

es. 


TQ @a 


& A&A 


By-INSPECTION. 


With the Diff. of Lat. and Depart. between Cork and 
the Lizard, I find the Courſe to be 56, and Diſt. 195 Miles; 
then, with each Courſe and Diſt. I find the Diff. of Latitude 
and Depart. for each Courſe, ſetting them down, and adding 
them up, &c. as in the Traverſe Table before. With 
the Diff. of Lat. 69.5, and Depart. 46.7, I find the Courſe 
| nearly 34, and the Diſt. 84 Miles, —then having the Diff. 
Lat. and Depart. between the Ship and the Port, I find the 


Courſe to be 719 or W. N. W. 4 W. as before, and Diſt, 
122 Miles. | 


NoTE» 
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NoTz. By this laſt Method, the Mariner generally works 
his Day's Work at Sea. 


If the Learner is not thought complete in the foregoing 
Problems, the Examples may be varied, and put him over 

them again; but ſhall leave that to the Teacher, and pro- 
| ceed to MippLe LAr. SaiLinG, which nearly agrees with 
Mr. Wright's Sailing, commonly called MERATOk's. 


NoTe, The Teacher may put the Pupil upon Mercaror's 
SAILING immediately if his Time be ſhort, which is the 
Caſe with many who go to School purely to learn Navi- 
GATION only; without going through MippLE SAlLIxq, 
which 1s put into this Book, becauſe ſome Captains chooſe to 
keep their Accounts at Sea by it. 


he | 1 2 wii DD LE 
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'N PLant Sailing we conſidered the Earth's Superficies 
as a Plane, the Meridians parallel to each other, and 
conſequently the Degrees of Longitude equal to each other 
in all Places, and alſo equal to thoſe of Latitude, which, 
though it be notoriouſly falſe in itſelf, yet when a Voyage is 
| any near the Equator, or a large one diyided into 
everal ſmall ones, eſpecially, if a Ship returns home in or 
near the Rhumb, oppoſite. A tolerable good Account 
may be kept thereby, for that the Degrees of Longitude 
grow leis and leſs the nearer they approach the Pole, 1s ma- 
nif-it from the Figure repreſenting the Lines upon the Earth; 
and ſince the Circumference of all Circles are in direct Pro- 
portion one to another, as their Radius ; and that like Parts 
have the ſame Proportion to their VV hoies : Hence it follows 
that the Breadth of a Degree of Longitude in any Parallel 
of Lat. is to the Breadth of a Degree on the Equator ; as the 
Sine Complement of that Lat. is to Radius; and conſequently 
ſo are the Miles in one to the Miles in the other. 


CHSE: I. 


If the Diff. of Lat. between two Places, both in one Pa- 
rallel of Lat. be given, to find the Diſt. between them (i. e.) 
if a Ship, in the Lat. 49 30“ North or South, Jails directly 
Eaſt or Weſt, until her Diff. of Longitude be 3 30% and 
the Diſtance ſailed, be required. 


li PROJECTION. 


With the Sine of 909, on the Plane Scale, deſcribe an 
Arch, and ſet off the Difference of Longitude on that Arch 
in Miles, taken from ſome Scale of equal Parts; then deſcribe 


an 
Lat 
giti 
whe 
Will 


To 


2 


d 


d 
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an Arch upon the former_ Center, with the S. Com. of the 
Latitude; and, from the two Points where the Diff. of Lon- 

itude cuts the firſt Arch, draw Lines to the Center; and 
where thoſe Lines cut the laſt Arch, the Diſt. between them 
will be the Diſt. required. 


See the Figure. 4 21 Sued A 
Coir aged 
Dif. Lon 21 . 
. 
By CALCULATION. 

As Radius — — — 10. 0000 
Is to S. Comp. of Lat. 409 30 — — 9. 8125 
So is the Diff. of Long. 210 — — 2. 3223 
11. 1347 

10. 0000 

To the Diſt. required 136.4 — 2. 1347 
—— 


By SCALE and COMPASS, 


The fame may be done by Scale and Compaſs, by © ex- 
* tending from go to 400 3o', on the Line of Sines; that 
* Extent will reach from the Diff. of Long. 210 to the Diſt. 
t requifed, 136.4 ;* or 


By INSPECTION. 


I find the S. Com. of the Lat. among the Degrees, and 
in the Diſt, Column, the Difference of Longitude; oppoſite 
| to 
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to which, in the Column of Departure, is the Diſtance re- 
«|| _ . - 


For 40 Degrees I find — — 135 
For 41 Degrees I find — 137.7 
The Sum is —— 272.7 


—— ————— — 


Half is the Diſtance required — 136. 3 Miles. 


This is done becauſe the Table of Diff. of Lat. and De- 
part. 1s calculated for ſingle Degrees. 


By the Inverſe of this Casz, having the Diſt. run in any 
Lat. we can find how much the Diff. of Long. is, by ſay- 
ing; as the S. Com. of any Lat. is to the Diſt. ſailed, ſo is 
Radius to the Diff. of Longitude. 

But if it be required to find the Diſt. of two Places under 
the ſame Parallel, and the Diſt. of two other Places under 
the ſame Meridians with the former, differing only in Lat. 
it will be; las the S. Com. of one Lat. is to the Diſt. be- 
tween two Places in that Lat. fo 1s the S. Com. of any other 
Lat. to the Diſt. between two Places in that Latitude, lying 
under the ſame Meridian with the former Places, (i. e.) 

If two Ships, in the Lat. 45 North, Diſt. 220 Miles, fail 


both directly North 260 Miles, and it be required to find 
their Diſtance aſunder. 


By PROJECTION. 


Having reduced the Diſt. ſailed, 260 Miles, into Degrees, 
and adding it to the Lat. they failed from, 43, gives 49 
20“, the Lat. they are in; then, with the S. Com. of the 
firſt Lat. 43, I deſcribe an Arch, upon which I ſet off the 
firſt Diſt. 220 Miles; then, upon the ſame Center, 'I de- 
ſcribe an Arch with the S. Com. of the ſecond Lat. ayd from 
the Center, I draw Lines to the firſt and ſecond Points, - and 
ſet off upon the firſt Arch where theſe Lines cut, the ſecond 
Arch will be the Diſtance the Ships are aſunder in that Lat. 
which 1s eaſy to be underſtood by looking at the Figure. 


By 


* Sis ld — ee fy SW 
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bt .CAECULATION, 


As the S. Com. of the Lat. failed from 459 9. 8494 
Is to their firſt Diſt, aſunder 220 — 2. 3424 
So is S. Com. of the Lat. come to 40940 9. 8140 
12. 1564 

9. 8494 

The Diſtance required 202.7 — 2. 3070 


From what has been ſaid, it will be eaſy to conceive that 
the Long. counted in one Lat. will not anſwer in any other 
Latitude; and as Ships ſeldom fail N. or S. upon one Meri- 
dian, but croſs many; it follows, that as we can neither 
find the Diff. of Long. by the Lat. left, nor by that come 
to; therefore add them together and take Half that Sum 
for the Main or Middle Lat. between them: And by that 
we can convert Depart. into Long. and Long. into Depart. 
for it will be; 


Is to the Difference of Long. 
So is the S. C. of the Middle Lat. 
To the Departure. 


Is to the Dep. from the Meridian ; | © 
So is Radius: 2 
To the Miles of Diff. of Long. J 


As the S. C. of the Middle Lat. f _ n Radius 


Or without having the Departure to find the Reſt, it will be 


As the Diff. of Lat. As S. Com. Middle Lat. 
Is to the Diff. of Long. Is to the T. of the Courſe 
So is the S. C. Middle Lat. So is the Diff. of Lat. 


To the Diff. of Long. 
ND, 


Toe the T. of the Courſe. 


64 MIDDLE LATITUDE SAILING. 


A N P, 


As the S. Com. Middle Lat. 
Is to the Sine Courſe 

So is the Diſtance ſailed 

To the Diff. of Long. 


This is called Middle Latitude Sailing, by which many 


Seamen keep their Reckoning at Sea, and nearly agrees with 
Mercator's Sailing. 


CASTS 
The Lat. and Long. of two Places given, to find the Courſe and 


Diſtance. 


What is the Courſe and Diſtance from the Lizard to the 
Iſland of Barbadoes ? 


Lizard | Lat 469 57% N. 46® 57/ — 5 14/ Weſt, 
Barbadoes "1425 58 N..- 14-68. — 58 50 
Diff. of Latitude 36 59 Sum is 62 55 Diff. Long. 53 36 
60 — 60 
—— —- Mid. Lat. 31 27 — 
Minutes 2219 90 oo 3216 Minutes. 
— r — 
Com. Mid. Lat. 58 33 
— — 


By PROJECTION. 


Firſt draw a Meridian, and ſweep an Arch with the Sine of 
o, and, with one Foot on the Meridian, ſet off upon that 
Arch the Diff. of Long. 32 16 Miles; then ſweep another 
Arch with the S. Com. of the Middle Lat. 589 33'; and from 
the Point where the Diff. of Long. cuts the firſt Arch, draw 
a Line to the Center; and where that cuts the ſecond Arch, 
the Diſtance between that and the Meridian will be Depart. 
2744 : Then having the proper Diff. of Lat. and Depart. I 
project the ſame, as in Casz VI. in PLANR SairinG, and 
2 the Courſe to be 312, or S. W. 1 W. Diſtance 3528 
1 


See 


To 


2 


1C 
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< . 


See the Figure. 


* 
„* 
5 
A. 


N. B. Theſe Inſtructions are ſufficient to inform the 
Learner how to project any of the following Caszs. 


To find the Courſe, it will be, 


As the Diff. of Lat. 2219 — 3.3461 
Is to the Diff. of Long. 3216 — — 3. 5073 
So is S. Com. Middle Lat. 3833 — 9. 9309 
13. 4382 

3.3461 


To the Tang, of the Courſe 31“ 2' — 10. 0921 


Or the Departure may be found, by ſayin g. 


As Radius | — IO. 0000 
Is to the Diff. of Long. 3216 — 3.5073 
So is S. Com. Middle Lat. 38933 — 9. 9309 

"4 3. 4382 
10. 0000 
Se: | — — 


I. To 
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To find the Diſtance, it will be, 


As the S. Courſe 8192! — — 9.8907 
Is to the Depart. 2744 — — 3.4383 
So is Radius — — 10. 0000 
13. 4393 

| 9. 8907 

To the Diſt. 3529 — — — 3. 5476 


By SCALE and COMPASS. 


Extend from Radius to the Com. Middle Lat. 3833 
on the Line of Sines, that Extent will reach from the Diff. 
of Long. 3216, to the Depart. 2744, on the Line of Num- 
bers, having the Diff. of Lat. and Depart. find the Courſe 
and Diſt. as in CASE VI. in PLANE SaiLinG.” 


. 


By INSPECTION. 


Find the Degrees of the Complement of the Middle Lat. 
in the Table of Diſſerence of Lat. and Depart. which muſt 
be conſidered as a Courſe; then find the Diff. of Longitude 
in the Column of Diſt. oppoſite that in the Column of 
Departure belonging to the Degrees of the Com. Middle 
Lat. will be the Depart. required. - 54 | 

But when it happens to be too large, as in the laſt CAsx, 
divide it by any convenient Number, obſerving to mul- 
tiply the Departure, when found, by the ſame you divided 
by; but as the Tables are only calculated for ſingle Degrees, 
always obferve, that if the Middle Lat. be Degrees and Mi- 
nutes, take it rather above than below; that is, for 3127 
I rake 329 ; and the Diff. of Longitude divided by 12 gives 
268, which I find in the Diſtance Column; and oppoſite to 
that in the Column of Depart. is 229.7, which, being multi- 
plied by 12, gives 2746.4, nearly the ſame as before. 


— 


CASE 


Cour. 


St 
Vari 
39" 


Lom 


SE Sm 4H RE. Fo. 
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CASE II. 


Courſe and Difference of Latitude given, to find the Departure, 


Diſtance, and Difference of Longitude. 


Suppoſe a Ship ſails from the Lizard, makes, when the 
Variation, Lee-way, &c. are allowed for, her Courſe S. 
299 W. or S. W. by S. 4 Weſterly ; and then, by Obſerva- 


tion, is in Lat. 45 31 North: What is her Dift. run, and 


Long. in ? 


See the Figure. 


Lizard = 49.87 49. 
Obſervation 45.31 = 4 
Diff. of Lat. — ou The Halt 95.28 Sum is 
| 0 

- 47.4.4 Middle Lat. 

Minutes — 266 N 1 00 
Sine Com. Middle Lat. 42.1 6 
8 By SCALE and COMPASS. 


Extend from 51? to 39, on the Line of Sines, that 


* Extent will reach from 266 to 215.4, the Departure, on 
the Line of Numbers.“ 5 


12 Secondly, 
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Secondly, Extend from 39% to R. that Extent will reach 


© from 215.4 to 342.3, the Diſtance.” 
Thirdly, Extend from 42 16' to R. on the Line of Sines, 


that Extent will reach from 215.4 to 320.3, the Miles of 
the Diff. of Long. on the Line of Numbers.“ ble 
By CALCULATION. 1 
it, 3 th 
To find the Departure, it will be, 70 
As the S. Com. Courſe 31 — 9. 8905 bei 
Is to the Diff. of Lat. 266 — — 2. 4248 Lo 
So 1s Sine Courſe 392 — 9. 7988 ns 
| a _ 0 
12.2236 Ad 
9. 8905 \ 
To the Depart. 215.4 — — 2. 3531 Th 
Io find the Diſtance, it will be, inf 
As the S. Courſe 39? — kr 9. 7988 
Is to the Depart. 215.4 — 2. 3332 
So is Radius — 10. 0000 B 
p . ot 
12.1332 
9. 7988 ] 
OT No 
To the Diſt, g42. 3 — 2. 5344. 41 
| n Lat 
To find the Difference of Longitude, it will be, Lat 
As S. Com. of Middle Lat. 429 16' — 9g. 8277 
Is to the Depart. 215.4 . 2. 3332 
So is Radius — — 10. 0000 | 
9 Diff 
12. 3332 
| 9. 8277 
To the Mie; of Diff, of Long. 320.3 24.5056 
— —_ — 


By 
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By INSPECTION. 


With the Courſe 39“ and 4, the Diff. of Lat. 133, I find 
the Depart. 107.6, and the Diſt. 171; which, being dou- 
bled, gives the Depart. 214-4, and the Diſt. 342, nearly as 
before. 

Then with the Sine Com. of Middle Lat. 425 J look in 
the Columns of Departure for 107.4, which is Half the De- 
parture; oppoſite to that in the Diſt. Column is 160, which 
being doubled, gives 320, nearly as before, for the Diff. of 
Longitude W. Now as the Long. left and Diff. of Long. 
are both Weſt-; Therefore, 

To the Longitude of the Lizard 


5? 14 


Add the Diff. of Long. brought into Degrees by my 5 20 


viding by 60 — — — 


That Sum is the Long. the Ship is in — 10 34 


— 


Theſe Inſtructions, being well underſtood, are ſufficient to 
inform the Reader how to work any of the following Cass. 


CAS. E. II. 


Sail Latitudes ond Diſtance given, to find the Courſe and Diff. 
of Longitude. 


If a Ship runs 300 Miles N. Weſterly from a Port in 370 
North Lat. and Long. 10% 25 W. until ſhe be in the Lat. 
41% N. What is her Courſe and Long in? 


Lat. left — 37% N. 37 


Lat. in — 41 N. 41 


4 78 Sum is 


O — 


TEE: 39 Middle Lat. 
Diff. of Lat, Minutes 240 90 


51 Comp. of Middle Lat. 


To 
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# 


To find the Courſe, it will be, 


As the Diſt. 300 — 2.4771 
Is to Radius IO. 0000 | * 
So is the Diff. of Lat. 240 | 2. 3802 
12. 3802 
2.4771 
To the S. Cem. of the Courſe 330 8' 9. 9031 | the Courſe is 360 
r 152“ or N. W. by 
N. z Weſterly. 


To find the Departure, it will be, 
As the S. Com. of Courſe 539 8/ — 


- 9.9031 

Is to the Diff. of Lat. 240 — 2. 3802 

So is the Sine of Courſe 369 52' — 9.7781 

| 12. 1 583 

2 

To the Departure 180 — 2.2552 
To find the Difference of Longitude. 

As the Sine Com. Courſe Middle Latitude 31 9.8905 

Is to the Departure 240 — — 2.2552 

So 1s Radius — —— — 10.0000 

12.2552 

9.8905 


To the Miles of Difference of Long. 231.6 < 2.3647 


— — 


Longitude the Ship ſailed from — 100 25 Weſt 
Difference of Longitude 231. 6 Minutes or - 3 52 Weſt 


Longitude the Ship is in — — 14 17 


CASE 


Both 
4 


A 
Sout! 
be 1n 
and ] 
Lat. 
Latit 


Diff. 


As I 
Is to 
So 1s 


Tot! 


As tl 
Is to 
So 1s 


To t 


MIDDLE LATITUDE SAILING 57 


CAS E IV. 


Both Latitudes and Departure from the Meridian given, to 
find the Courſe, Diſtance, and Difference of Longitude. 


A Ship in Latitude 49® 57' N. and Long. 5 24 W. fails 
South-weſterly, till the Departure be 789 Minutes, and ſhe 
be in Latitude 39 20' N. I demand the Courſe, Diſtance, 
and Longitude the Ship is in? 

Lat. left — 49 57'N. — 49 57 N. 
Latitude in 39 20N. — 39 20N. 


10 37 — 8 17 Sum is 
60 | 


| 


| 44 38 Middle Latitude 
Diff. of Lat. in 637 Minutes 90 oo 


* 


45 22 Com. Mid. Lat. 


As Diff. of Lat 637 — 2.8041 
Is to Radius —— 10.0000 
So is Departure 789 — 2.8970 


To the Tan. of the Courſe 3315 10.0929 or S. W. by W. A W. 


As the Sine Courſe 509 5 - 9.8910 
Is to the Departure 789 — 2.8970” 
So is Radius —— — 10.0000 


12.8970 
9.8910 


To the Diſtance 1014 — 3.0060 
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As Sine Com. Middle Latitude 4.59 22' — 9.8522 
Is to the Departure 789 — — 2.8970 
So is Radius — — 10. ooo 
12.8970 
9.8522 
To the Miles of Difference of Longitude 1109 - 3.0448 
Longitude the Ship failed from 5? 24 Weſt 
Difference of Longitude 1109 Minutes + or 18 29 W. 
Longitude the Ship is in- 23 33 W. 
| — — 
CASE: V. 


On? Latitude Courſe and Diſtance given, to find the Difference of 
Latitude and Difference of Longitude. 


A Ship in Latitude 429 30/ N. and Longitude 189 310 
W. fails S. E. by S. 59 1 Minutes, or 197 Leagues; I de- 
mand the Latitude and. Longitude the Ship is in? 


As Radius — — I0.0000 
Is to the Diſtance 391 — 27715 
So is the Sine or the Courſe 330 45 — 9.7447 
12.5162 

10.0000 

To the Departure 328. 3 2.5162 
_—— 

As Radius — — 10.0000 
Is to Diſtance 391 — — 2.7715 
So is Sine Com. Courſe 569 15' — 9.9198 
12.6913 

10. ooo 

To tie Difference of Latitude 491.3 — 2.6913 
— 


Latitude 


Latit 
Diff. 


Latit 


Latit 
Latit 
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Latitude left — 429 30“ N. 
Diff. Lat. in 491 Minutes — or 8 11 South 


Latitude the Ship's in — 34 19 N. 


Latitude left — — 42 30 
Latitude in — _ 34 19 


76 49 Sum 1s 


38 24 Midd. Lat, 
90 oo 


51 36 Com. Mid. Lat. 


As the Sine Com. Mid. Lat. 51* 36 — 9.8941 
Is to the Depart. 328.3 — — — _ 2.5162 
So is Radius — — — 10. 0000 
12.5162 
9.8941 


To the Miles of the Difference of Longitude 419 2.6221 
— 
Longitude the Ship ſailed from — — 199 31 W. 


Difference of Long. 419 — — or 6 89 E. 
Longitude in — 11 32 W. 
CASE VI. 


One Latitude, Courſe, and Departure given, to find the Diſtance, 
Difference of Latitude, and Difference of Longitude. 


A Ship ſails E. S. E. from a certain Port, in Latitude 
509 10“ S. and Longitude 109 16' E. until the Departure 
from the Meridian be 957 Minutes ; I demand her Diſtance 
lailed, and the Latitude and Longitude ſhe is in? 


K As 
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As the Sine Courſe 67 30 TER 5 
Is to the Departure 957 


— 


So is Sine Com. Courſe — EA 
To the Diff, of Lat. 396.4 _—_ — 


Latitude left 


9.9656 
2.9809 
9.5309 
12.5637 
9 9656 


2.5981 


—— — 


50 10 South 


Diff. of Lat, 32906 —— or 6 36 S. 
Latitude in — — 56 46 South 
As the Sine Courſe 67 30“ —à — 9.9656 
Is to the Depart. 957 — 2.9809 
So is Wa — — — 10.0000 

12.9809 

9.9656 
To the Diſtance 1036 — 3.01353 
Latitude left — — 300 10 
Latitude in gy — 56 146 


106 56 Sum is 


53 28 Mid. Lat. 


90 00 


36 32 C. Mid. Lat. 


— 
As Sine 8 Mid. Lat, 369 32 pd 
Is to the Depart. 957 — — 
8 18 Radius ——— ——— — 
To the Miles of Diff, Long. 1608 — 


9-774] 
2.9809 
Io. ooo 
12.9809 
9-714] 


3.2062 
Longt- 


Dil 


Is t 


Dif 
Lat 
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Longitude left is — — 109 16˙E. 
Diff. of Long. 1608 or —— — 26 48 E. 
Longitude in — 37 04 E. 
— — 
CASE VII. 


One Latitude, Diſtance ſailed, and Departure from the Meri- 


dian given, to find the Courſe, Difference of Latitude, and 
Differente f Longitude. 


A Ship in Latitude 499 3o' N. and Longitude 14 40' 
Weſt, ſails South, Eaſtward 645 Minutes, until her De- 
part. from the Meridian be 300 Minutes; I demand the 


Courſe ſteered, the Lat. and Long. the Ship is in? 


As the Diſt: 645 — — 2. 8095 
Is to Radius — — — 10.0000 
So is the Depart. 500 — — 2.6989 
12.6989 

2.8095 

To the Sine of the Courſe 30 500 — 9.8894 
As the Sine of the Courſe 30 50 — — 9.8894 
Is to the Depart. 500 | — — 2.6989 
So is Sine Com. Courſe 39 10 — — 9.8004. 
I 2.4993 

9.3594 


To the Difference of Lat. 407.3 


Latitude left is — 4930 N. 
Diff. of Lat. 407 or — 6 478 


Latitude in — — 42 43 N 


Lati- 
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Latitude left 49» 300 
Latitude in — 42 43 


92 13 Sum is 


46 6 Maid. Lat. 
90 o 


43 54 Com. Mid. Lat. 


— —— 


As the Sine Com. of Mid. Lat. 43% 54' — 9.8409 
Is to the Depart. 500 — 2.6989 
So is Radius — — 10.0000 
12.6989 

9.8409 

To the Miles of Diff. of Long. 721.2 _— 2.8580 
Longitude left is — — 14 40 W. 
Diff. of Long. 721 — — 12 01 E 
Longitude in 2 39 W. 


Suppoſe a Ship from the Land's End, in Lat. 30 6, and 
Longitude 69 OV W. is bound to Gibraltar in the Latitude 
369 12“ N. and Longitude 4 53' W. but by reaſon of con- 
trary Winds is obliged to ſail as follows, viz. S. by W. 24 
Miles, W. S. W. 32, N. W. 4 W. 41, S. S. E. 4 E. 49, 
E. N. E. 4 E. 19, W. 21, N. E. 4 E. 36, &. 41, S. S. W. 
92, and North 36; I demand the Latitude and Longitude 
the Ship is in, and what Courſe ſhe muſt ſteer, and how far 
to gain her intended Port. 

With the Diff. of Lat. and Diff. of Long. I find the Courſe 
between the Land's End and Gibraltar, to be S. 39 24 
Weſterly, or S. + W. nearly, and Dift. 842 Miles. 

Then by Casz V. I proceed to find the Diff. of Lat. and 
Diff. of Long. for each Courſe, which I ſet down as in the 
following Table: 


Courles 


Cov 


O © © 


SO 1 DOD 5 


1 
* 


L 
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Courſes, Difl.] Diff. of Lat. | Departure. Diff, of Long. Lat. in. L. in. 
| 
— — — —— — — — 
| N. Is. ſe. w. E. IW. [Lat.Land's End. 
. . 
| 52. 06 6. o 
OO. 23 oo. oy 
S. by W. | 24 23.5 04.7 7.3 49.43 06.07 
00,42 41 
W. S. W. 32 12.2 29.0 41.0 49.31 Ob. 48 
00. 26 49 
ö — 1 
N. W ZW. 41 | 26.0 31.7 49.0 49+ 57 07+ 37 
: $:-©:1 32 
S. S. E. E.] 49 | 44.3021. 0 32. 4 49. 12 | 07.05} 
| 5 | 28 
E. N. E. 4E 19 | c4.6 13.4 28. 2 49. 18 *] 06. 37 [ 
| 8 32 | 
W. 21 21. 0 | 32 49.18 07.09 | 
23 43 | 
- > recon -0, 3 = | 
N. E. 1 E. 36 | 22.8 27.8 42.8 49.41 06. 25 
| 41 0 
. 41 41. c — 49.00 06. 26 | 
ONS 53 
8. S. W. | 92 125.0 | 35.2 $3-0 47-35 07.19 
36 00.00 | 
— ———— — 
N. 3636. o 48.11 07. 19 
ö 8. +1 206.67. 2122. 2 
| $9.4 67.2 
I Diff. of Lat. | »16. 6 | 55, 0Depart. 5 | 


Though this Method of finding 


the Difference of Longi- 


tude for each Courſe be true, yet on account of its bein 

tedious, is never practiſed at Sea; the Mariner only finds 
the Difference of Latitude and Departure for each Courſe 
either by ScaLE or Coupass or InsPECTION, as in PLANE 
SAILING and having the Latitude left, and the Difference, 
and conſequently the Latitude come to, then with the Sine 
Complement of the Middle Latitude, and the Departure, 
upon the Whole, finds the Difference of Longitude as fol- 


lows : 


The 
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The Lat. left 509 06 
Diff. of Lat. 17, r — 1 57 


The Lat. come to — 48 og nearly the ſame as before 


The Sum is — 98 15 
The Middle Lat. — 49 07 

90 OO 
'The Com. of Middle Lat. 40 52 


To find the Difference of Longitude it will be, 


As Sine Com. Midd. Lat. 409 57 — 9.8159 
Is to the Depart. 55 — — — 1.7403 
So is Radius — —— — 10.0000 
11.7403 

9.8159 

To the Miles of Diff. of Long. 84 — 1.8244 


The Longitude left, and Difference of Longitude 
being both Weſt. 


Longitude left 06% oof W. 
Diff. of Long. 84, or 1 24 W. 


Longitude in — 07 24 W. nearly the ſame as before 


Now 


Ta 


Gn 


To 
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Now to find her Courſe and Diſtance to her in- 
tended Port. 


From the Lat. the Ship is in 489 11/ 
Take the Lat. of Gibraltar 36 12 


The Rem. is Diff. of Lat. 11 59 the Sum 840 27 
60 


Half 42 11 Mid. Lat. 


Minutes 719 90 OO 
EY 47 49 Com. 
From the Long. the Ship is in — — 75724 
Take the Long. of Gibraltar — — 4 53 
9 > 
3 60 
0 
3 Gives the Miles of Diff. of Longitude — 151 
15 To find the Courſe, it will be, 
0 As the Diff. of Lat. 719 — — 2.8567 
Is to the Diff. of Long. 151 — — 2.1789 
le So is Sine Com. Mid. Lat. 47.49 — — 9.8698 
12.0487 
2.8567 
To the Tang. of the Courſe 8. ny 9.1920 
= which S. 4 E. nearly 


JW To 
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To find the Diſtance, 
As the Sine Com. Courſe 8* 51! — _ 9.9947 


Is to the Diff. of Lat. 719 — — 2.8567 
So is Radius — _ — — 10,0000 
12.8567 

9-994 


To the Diſtance 728 — — — 2.8620 


Hence the direct Courſe to Gibraltar is S. 1 E. Diſtance 
728 Miles. 


All the above may be wrought by Inſpection, or by the 
SCALE and Coupass, but I ſhall leave it for the Learner's 
Practice, and proceed to the true Method of Sailing, in- 
vented by Mr. Edward Wright, commonly called MERCA“ 
TOR'S SAILING, 


MERCATOR'S 


[ 81 ] 


MERCATOR's SAILING. 


LANE SAILING, as has been before obſerved, ſuppoſeth 
the Earth and Sea to be in the Form of a Bowling- 
Green, on which the Meridians are parallel, and the Degrees 
of Latitude and Longitude equal in all Places; bur the 
Earth and-Sea is a round Body or Globe, on which the De- 
grees of Latitude are equal in all Places, and the Degrees of 
Longitude de:reaſe from the Equator in Proportion to the 
Sine Complement of the Latitude, by reaſon that all the 
Meridians meet in the Poles, as may be ſeen in the Figure 
repreſenting the Lines upon the Earth. 

It has been diſcovered that the Diameter between the Poles 
is about 36 Miles Jeſs than the Diameter at the Equator ; but 
this Difference is ſo inconſiderable, that no bad Conſcquence 
can attend the Earth's being eſteemed round ; therefore as 
the Degrees of Latitude are equal in all Places, and the De- 
grees of Longitude unequal, obſerve that in MtrcaTor's - 
CHART the Degrees of Longitude are equal, and the Meri- 
dians parallel to one another, and the Degrees of Latitude 
inlarged towards each Pole, in the {ame Proportion as the 
Degrees of Longitude diminiſh on the Globe: ſo that by this 
Means the Bearings and Diſtances of ſuch Places as are laid 
down in their true Latitude and Longitude, on the Chart, 
may be found as truly on the Globe. 

Now to diſcover how the Meridians are expanded from 
the Equator, in Proportion to the Degrees of Longitude de- 


. creaſing towards the Poles, . 


Let ABD in the annexed Scheme, repreſent 5 
the Quarter of a Meridian; FB, the Radius of a * 
Parallel of Latitude; now CG, which is equal f 147 
to FB, is to CD, as a Degree on the Parallel N 
is to a Degree on the Meridian, or any great \| >> 
Circle; and as CG is to CD, fo is CB to 
CE, the Secant of the Latitude of the Pa- 
rallel. | .. 2 
Therefore in a Projection of the Globe Gr — 5 
where the Meridians are kept parallel, it is 
yy L 


evident 
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evident, a Degree on the Meridian at any Parallel muſt be 
equal to the Secant of the Latitude of that Parallel; and 
the Diſtance of any Point, upon the Meridian, from the Equa- 
tor, is equal to the Sum of the Secants contained between it 
and the Equator. | 

Fence it is evident, that by a continual Addition of Se- 
cants, beginning at the Equator, a Table of Meridional 
Parts may be compoſed for every Degree and Minute in 
the Quadrant. 

Therefore the Meridional Difference of Latitude between 
any two Places may be eaſily found; by finding the Meridi- 
dional Parts anſwering to both Latitudes, and either adding 
or ſubtracting, according as the Caſe requires; that is, 
if both North, or both South ſubtract; but if one North 
and the other South added, gives the Meridional Difference 
of Latitude between them: But the Meridional Difference 
of Latitude between any Place and the Equator is found, 


by taking the Meridional Parts belonging to the Latitude 


ot that Place. 

Now in order to work the following Problems, obſerve, 
that, the Meridional Difference of Latitude, bears the ſame 
Proportion to the Difference of Longitude, that the proper 
Difference of Latitude does to the Departure; and that the 
Sine of the Courſe bears the ſame Proportion to the Dif- 
ference of Longitude, as the Sine Complement of the Courſe 
does to the Meridional Difference of Latitude, 


CASE 1, 


The Latitude and Longitude of two Places given, to find the 
Courſe and Diſtance between them. | 


What is the Courſe and Diſtance from the Lizard to the 
Hand of Barbadoes ? 


Lat. of the Lizard 49? 57! N. Merid. P. — 3470 5 14/ W. 
Lat. of Barbadoes 12 58 N. Merid. P. — 785 - 58 50 W. 


— — 


36 59 Merid, Dif, Lat. 2685 53 36 
60 0 


Diff. of Long. 43216 Minutes, 
By 


Proper Diff. of Lat. 22 10 Minutes 


— 


Tc 
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By PROJECTION. 


Conſider the Meridional Difference of Latitude, and the 
Difference of Longitude, as Difference of Latitude and De- 
parture; and project the ſame as in CASE VI. of PLanz 
SAILING ; then ſet off from the angular Point, upon the Me- 
ridian, the proper Difference of Latitude, where that cuts 
draw a Line parallel to the Difference of Longitude, which 
will cut the Hypothenuſe at the Diſtance; and being 
meaſured upon the ſame Scale, will give the Diſtance re- 
quired, and the Angle being meaſured with the Chord of 
bo Degrees, will be the Ship's Courſe. 


Norz, That all Caszs in MtxcaTor's SaiLine are pro- 
jected, and worked by CaLcuuaTION, SCALE and Coupass, 


and IxspECT ION, much the ſame as in PLANE SAILINo, only 


in finding the Longitude ; inſtead of the proper Difference 
of Latitude, make Uſe of the Meridional Difference cf 
Latitude, and the Departure anſwering thereto will be the 
Difference of Longitude. 


By CALCULATION. 
To find the Courle; it will be, 
As the Merid. Diff. of Lat. 2685 —— — 3.4289 


Is to Radius — — — — — 10.0000 
So is the Diff. of Long. 3216 — — 3.5073 
12.5073 

3.4289 


— 


To the Tangent of the Courſe 309 — 10.0784 


See the Figure. 


er d 


L 2 As 
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As the Sine Com. Courſe 397 5F +4: =... — 9.8067 
Is to the proper Diff. of Lat. 2 4 — 3.3461 
So is Radius — — — — _ 10.0000 

12.3461 
| 9.8067 
To the Diſtance 3463 — — — 2.5394 

CASE HK. 
Both Latitudes ard Courſe given, to find tbe Diſtance and Di/- 
ference of Latitude, _ 


A Ship ſails 7 ;rom the Lizard, makes her Courſe S. 39 W. 
or S. W. by S. 4 W. and then by Obſervation is in Latitude 
452 31 North. | I demand her Diſtance run, and the Longi- 


tude ſhe is in? 
Lat. of the Liz::d 499 57! N. 3470 Merid. Parts —- 
Lat. by Obſeiv. 4; 31 N. 3074 | 


4+ 26 396 Mer. Diff. Lat. . 
8 60 | — 1 
8 ! 
Proper Diff. Lat? in Minutes 266 | 
— — 
l 


To find the Diſtance, 


As the Sine Com. Courſe 519 — — 9.8905 
Is to the proper Diff. Lat. 266 — — 2.4248 
So is Radius — _ — 10. O00 

N 12.4248 

8 9.8905 

To the Diſtance 342.3 — _ 2.5343 
| —— 


Te 


45 


r 22. ES. nit. 


E 
* 
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To find the Difference of Longitude. 


As Sine Com. of the Courſe 31“ — — 9.8935 
Is to Meridian Diff. of Lat. 396 — — 2.5977 
So is Sine of the Courſe 39® — — — 9. 7988 


1 3905 
8905 


To the Miles of Diff. of Long. 320.4 — 2.5060 
Longitude left — _ — 5 14 W. 
Difference of Longitude 320, or — — 5 20 W:. 


Longitude in — — — 10 34 W. 


— — 


By INSPECTION. 


With the Courſe 299 and 2, the Difference of Latitude 
133, the Whole being too large to find in the Table, I find 
the Diftance, as is PLANE SAILING 342, then in this, and all 
other Caſes; inſtead of the proper Difference of Latitude, I 
take Half the Meridional Difference of Latitude 198, and 
oppoſite to that in the Departure Column will be Half the 
Diwence of Longitude 160, which being doubled, gives 


320. 


By SCALE and COMPASS. 


Find the Diſtance as in CASE II. PLANE SaILixo, then 
extend from the Sine Com. of the Courle 399, to the Sine of 
the Courſe 519 ; that Extent will reach from the Meridian 


Difference, Latitude 396, to the Nifference of arr. ara 


320.4, on the Line of Numbers. 


Nor, I ſhall teave the working of has following Problems. 
by 'ScaLE and Coupass and INsPpRCTIoN to excrcile the 
Learner. 


* 


CASE 
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EN II. 


Both Latitudes and Diſtance given, to find the Courſe and Dif- 
ference of Longitude. 


If a Ship runs 300 Minutes N. Weſtward from a Port, in 
Latitude 37 N. and Longitude 109 5' W. until ſhe be in 
Latitude 41% N. I demand the Courſe ſteered, and what 
Longitude _ is in ? 


Lat. left. 37 N. . 2393 J 
Lat. in — 1 Merid. Parts 5 
Z | — » 
4 Merid. Diff. Lat. 309 
60 — ö 


Proper Diff. Lat. 240 


As the Diſtance 300 — _ — 2.4771 
Is to Radius _ _ — 10.0000 
So is proper Diff. Lat. ao © — — 2.3802 
12.3802 

2.4771 


9-903! 
Her Courſe is 36* 51' or N. W. by N. + wW efterly nearly. 


To the Sine Com. Cut 53® 9 — — 


As Sine Com. Courſe 330 9 — — 9.9032 
Is to Merid. Diff. Lat. 309 — — 2.4899 
So is Sine Courſe 369510 — — 9.7777 

12.2676 

992992 
To Miles Diff. Long. 231 — — 2.3644 
Longitude left — —— 10 25 W. 
Diff. of Longitude 23 1 or — 3 51 W 


Longitude in 


— — 


CASE 


. 


Is t. 
So 1 


To 


As 


Is tc 


So 1 


To t 
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. 


Both Latitudes and Departure from the Meridian given, to find 
the Curſe, Diſtance, and Difference of Longitude. 


A Ship in Lat. 49 57' N. and Long. 59 14' W. fails S. 
Weſtward, till her Depart. from the Meridian is 789', and by 
Obſervation i is in Lat. 39 20 N. I demand her Courle 
ſteered, Diſtance failed by the Log, and what Longitude 
the is in ? 


Merid. Parts, 
Lat. left 499 57 3470 
Lat, by Obſerv. 39 20 2571 
\ | — — — 


10 37 M. D. L. 899 


60 EF of 


71 Pr. Diff. of Lat 637 + 

00 — 

02 As Diff. of Lat. 637 — 2. 8041 

— Is to Radius 10. 0000 

02 So is the Depart. 789 — 2. 8970 

71 — — 

— 12. 8970 

31 2. 8041 

7 To the Tangent Courſe 519 5' 10. 0929 0 the Courſe S. W. 4 
32 . nearly. 

27 As the S. Courſe 519 5' — 9. 8910 

W ls to the Depart. 789 — — 2. 8970 

So is Radius . — IO. 0000 

7b 1 | 
by 12. 8970 

5344 : 9. 8910 

W. To the Diſt. 1014 — — 3. 0060 
W. | — — | 
W 


5 As 


4 
kx: 
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As S. Com. Courſe 389 55/ — 9. 7980 
Is to Merid. Dif. Lat. 899 — 2. 9537 7 
So is S. Courſe 51.5 — 9 8910 1 

| 12.8447 

9. 7980 
To the les Diff. of Long. 1114 3: 0467 To 
Longitude left — 32 14 Lo 
Diff. of Longitude 1114, or —' 18 34 Dit 
Longbucde in — — 23 48 Lo 
N 
One Latitude, Courſe, and Diſtance given, to find the Diff. of On! 
| Lat. and Liff. of Long. 

A Ship in Lat. 42? 30 N. and Long. 18® g1' W. fails 8 / 
E. by S. 591 Minutes, I demand che Lat. and Long. the 8. 
Ship is in? be 
As Radius — „„ 1 Loi 
Is to the Diſt. 591 — 2.7715 / As 
So is S. Com. Courſe 560 15/ 9.9198 i | S Is ti 

_ 90 
12.6913 + / 328 
10. COOO | / 
: Cs uw; 
To the Diff. of Lat. 497.3 2. bor? 1 4 
| — ę—ę—D— 
L. atitude left 41 30 ag-:5D. 2822 
Diff. of Lat. 491, or 8 11 Nen ee ro 5 
Latitude in 34 19 Mer. Diff. Lat. 628 Lat 


— a — 
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As S. Com. Courſe 361g — 9.9198 

Is to Merid. Diff. of Latitude 628 2. 7979 

So is S. Courſe 33045 nt 9. 7447 
12.5426 
979198 þ 

To the Miles Diff. Long. 419.6 be brat. 

——— 

Longitude left — — 189 gr 

Diff. of Longitude 420, or — 7 0 

Longitude in — — = 31 

ASE VI. 


One Latitude, Courſe, and Departure given, to find the Diſtance, 
Difference of Latitude, and Difference of Longitude. 


A Ship fails E. S. E. from a certain Port, in Lat. 300 10' 
S. and Long. 10 16' E. until the Depart. from the Meridian 
be 957. I demand her Diſtance failed, and the Lat. and 
Long. ſhe is in? 

As the Sine Courſe 670 30 9.9656 & 
Is to the Depart. 957 2.9809 Þ 
So is S. Com. Courſe 22.30 9.5828 


9.9646 


To the Diff. of Lat. 396.4 2.5981 


— — 


Latitude left — 50 107 : 3490 
Diff. of Lat. 396, or 6. 26 Merid. Parts. 


4 —_— 


Latitude in — 56 46 Mer. Diff. Lat. 667 
— — — — 
As 


M 


90 MERCAT ORS SAILING. 
As Sine Com. Courſe 229 30 — — 9. 5828 
2 


Is to the Difference of Lat. 396. — 5981 

So is Radius — — IO. 0000 

12. 5981 

9. 5828 

To the Diſtance 1036 — 5 3. 0153 

As S. Com. Courſe 229 30/ — 9. 5828 

Is to Merid. Diff. Lat. 667 — —— 2. 8244 

So is Sine Courſe 679 30 — — 9. 9656 

8 7895 

9. 5828 

To the Miles Diff. Long. 1610 — 3. 2069 

Longitude left — — 109 16“ E. 

Diff. of Longitude 1610, or _ 26 50 E. 

8 — 7 6E 

—— 
CASE VII. 


One Latitude, Diſtance ſailed, and the Departure from the Me- 


ridian given, to find the Courſe, Difference of Lat. and Diff. of 
Long. 


A Ship in Lat. 49 3o' N. and Long. 14 40! W. fails 
S. Eaſtward 645 Minutes, until the Depart. from the Mer. 
be 500 Minutes. I demand the Courſe ſteered, the Lat. and 
Long. the Ship is in? | 


As 


Lat 


Is t. 
So 


To 


Lo! 
Dif 


Lo 


j cow | OA 0& I 0 3 OO -m jj © - WW 


WO: 


1 


— 
= 
4 
— 0 
= 


\s 
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As the Diſt, 64 — 2. 8095 
Is to Radius — 10. 0200 
So is the Departure 500 2. 6989 


— — — — 


12. 6989 
2. 8095 
To the 8. of the C. 30 500 9. 8894 the Courſe S. E. 4 E. 
As S. Courſe 509 50 — 9. 8894 
Is to the Depart. 500 —' 2. 6989 
So is S. Com. Courſe 39 107 — 9. 8004. 
12. 4993 
9. 8894 
To the Diff. Lat. 407.3 — 2. 6099 
: — — 
Latitude left 49 30“ N. 3428 
Diff. Lat. 407, or 6 47 S. Merid. Parts. 
— — | 2840 
Latitude in 42 43 | — 
Mer. Diff. Lat. 588 
As S. Com. Courſe 399 100 — 9. 8004. 
Is to Merid. Diff. Lat. 588 — 2. 7693 
So is S. Courle 30 0 — 9.8894 
: 12. 6587 
9. 8004 
To the Miles Diff. of Long. 721.7 2. 8583 
_— CT 
Longitude left — — 149 400 W. 
Difference of Longitude 722, o: — 12. 3 
Longitude in — — 2 38 W. 
| —ͤů— 


M 2 CASE 
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CAS E- VII. 


One Latitude, Courſe, and Difference of Longitude given, to find 
te Diſtance and Difference of Latitude 


A Ship ſails S. W. by W. from the Lizard, nel ſhe be 


in the Longitude 97 26', I demand the Latitude the Ship 
is in and Diſtance failed ? 


Long. ſailed from $® 14 $2.12 ; 
Long. the Ship is in 37 26 60 | 

A ) 
Diff. of Long. $2 12 31 32/ 2 
As S. Courſe 56® 15' — 9.9198 
Is to Diff. Longitude 3132 — 3. 4958 
So is the S. Com. Courſe 339 45' — 9.7447 

"1 3. 2405 8 
Ec. 

To the Merid. Diff. Lat. 2093 — 3. 3207 


Lat. dase 49% 27, Merid, Pans{ 47" 
Lat. come to 22 22 2093 


— d— 


27 35 Mer. Diff. Lat. — 1 Parts of 
60 


Lat. come to. 


Diff. Lat. 1655 in Minutes. 


As S. Com. Courſe 332 45 — 9.7447 
Is to Diff. Lat. 1655 —— — 3. 2187 

So is S. Courſe 579 15 — — 9.9198 
13. 1385 

9.7447 


To the Depart. 2477 — — N 3. 39 38 


MERCATOR's SAILING. 


93 
As S. Courſe 569? 15' — — 9.9198 
Is to the Depart. 2477 — — 3.3938 
1d So 1s Radius _ — — 10,0000 
* | 13. 3938 
ip | 909198 
To the Diſtance 2979 —_— — 3.4740 
A — 
We ſhall take the Traverſe in MippLe LATTTrVUpE Sailing 
; and work it by MERCATOR's, to ſhew the Difference between 
, MzercartoR's and Mipple LATITUDE SAILING, Which is as 
— follows: 


Suppoſe a Ship from the Land's End, in Lat. 509 6' N. 
and Long. 6 of W. is bound to Gibraltar, in the Lat. 369 
12/, and Long. 4% 53' W. but by reaſon of contrary Winds 
is obliged to fail as follows; viz. S. by W. 24 Miles, 
W. S. W. za, N. W. 4 W. 41, S. S. E. 1 E. 49, E. N. E. 
1 E. 19, W. 21, N. E. 4 E. 36, S. 41, S. S. W. gaz, N. 36. 
I demand the Latitude and Longitude the Ship is in, and 
what Courſe ſhe mult ſteer, and how far, to gain her in- 
tended Port ? 


of 


Traverſe 
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Traverſe Table. 
{ Courſes. pi Dif. of Lat, | Departure. Diff, of Long. Lat. in. Long. in. 
— * — — — — 1 
N. S. JE. | W. | E. | W. Lat. Land's End. 
— — * ee 
50. ob 06. oo 
00,23 oo. oy 
S. by W. | 24 23. 5 04.7 7.3 49.43 06. oy 
oo. 12 43 
W. S. W. | 32 12. 2 29.6 | 43.4 49.31 OG. 50 
oO. 26 49 
N. W ZW. 41 | 26.0 31.7 48.7 49- 57 07+ 39 
4+ 32 
S. S. E. E. 49 44.3 [21.0 32. 2 49. 13 oy. oy 
| | 5 29 
E. N. E. 2 E 19 04. 6 18.4 29.0 49. 18 c6. 38 
© 32 
| W. 21 21.7 32.2 49. 18 07: 10 
ö 23 42 
N. E. E. 36 | 22.8 27. 8 42. 5 49.41 06, 28 
41 0 
... 41.0 | 49.00 06.28 
| I.25 53 
S. S. W. | 92 85. 35.2 53. 0 47.3 07. 21 
3 oo. oo 
— —— ——ͥ — — 
N. 36 | 36,0 48.11 07,21 
| — __ ; — — 
89.4 296. 057. 2 [122.2 : 
| 89.4 67,2 
Diff. of Lat. | 116, 6 $5. o[Depart. * 


Though I have made uſe of this Method to find the Long. 
for each Courſe, to ſhew the Difference between MippLt 
LaTiTuDE and MERCATOR's SAILING, yet, as has been ob- 
ſerved before, we never make uſe of it at Sea: Therefore, 
with the whole Diff. of Lat. and Depart. we find the Courſe 
and Diſtance, and Diff. of Longitude, which is true enough 


for any Day's Run; and may be ſcen as follows: 


As 
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As the Diff. Lat. 116.6 — 2. 0666 


Is to Radius — — 10. 0000 
So is Depart. 55 — I. 7403 
| 11. 7403 
2. 0666 
To Tangent of Courſe 259 1 9. 6737 or S. S. W. W. 
As the S. Com. Courſe 64 45 9. 9563 
Is to Merid, Diff. Lat. 176 2.2455 
So is S. Courſe 25% 1577 — 9. 6299 
11. 8754 
9. 9503 
To the Miles Diff. Long. 83 I. 9191 
Longitude a — 0 
Diff. of Longitude 83, or 1 23 
Longitude in — 7 23{nearly the ſame as 
before, 


NoTe. All Traverſes or Days Works are done by Inſpec- 
tion at Sea, as being moſt expeditious ; which, I hope, the 
Learner will be well acquainted with by this Time. 

Having the Latitude and Longitude the Ship 1s in, we 


find the Courſe and Diſtance to the intended Port by Cast I. 


in MxxcArok's SAILING, but ſhall leave the Operation for 
the Learner's Practice, and proceed to the 


Conſtruction and Uſe of MexcaTor's CHART. 


Having gone through the neceſſary Problems, ſhall now 
proceed to ſhew how the CHART, commonly called Mercator”s 
Chart, may be conſtructed either for the Whole, or any Part 
of the Terraqueous Globe. Let it be required to deſcribe a 
particular Chart, for a Voyage between the Parallels or 35 
and 5300 of Latitude, which may ſerve very well to prick 
mee Runnings between the Land's End and the Straights 

outh, 


Having 


, 
s 
_—_— 
[ 
* 
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Having provided a Line of equal Parts of a convenient 
Length, draw the North and South Line, and croſs it at 
Right Angles with another Right Line, which will repreſent 
the Parallel of 35%, then from the Meridional Parts anſwer. 
ing to 50®, take the Meridional Parts anſwering to 359, ſet 


off the Difference, which will be the Parallel of 509 in this 


CHART. 

For the intermediate Parallel between 25 and 509, take 
the Difference between the Meridional Parts of any of the 
given Parallels of Latitude, and the Parallels of Lat. to be 
drawn, and ſet it off as the Caſe directs on the Meridian. 

After this Manner may a Chart be made to ſerve for any 
Voyage whatſoever, provided the Latitudes of the Places the 
Ship ſailed from, and to which ſhe is bound, be known. 

But if it be requiſite that the Chart ſhould commence 
from the Equator, or that the Equator ſhould run through 
any Part of it; there is nothing elſe to be done but to ſet 
off the Meridional Parts ae e from the Equator, on 
the Meridional Line extended, and it will be divided accor- 
dingly : In like Manner may a Chart be made as large or as 
ſmall as you pleaſe, either for the whole World or any par- 
ticular Part thereof; but before it can be fit for Uſe it will 
be very neceſſary to deſcribe the Rhumb Lines in ſome Part 
thereof. I have choſe, for Conveniency Sake, to place them 
in each Corner, as you may ſee in the CHART: Upon a 
CHarT thus made may any particular Place or Country be 
deſcribed, or the Sea- coaſt thereof; and by the Help of it 
the ingenious Mariner may at all Times find the Place he 
is in, and readily know upon what Courſe, and how far he 
muſt ſail to gain his deſired Port. 


By the Latitude and Longitude in, to prick off 
the SHIP on the CHART. 


Rur E. Lay a Ruler acroſs the CHarT in the Latitude 
your Ship is in, then look upon the Equinoctial, or Line 
marked with the Degrees of Longitude, for the Longitude 
your Ship is in by your Reckoning, and ſetting one Foot 
of your Compaſſes in that Longitude, take the neareſt Diſ- 


tance to ſome North and South Line, and from where 1 
ine 
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Line croſſes the Edge of the Ruler that lies in the given 
Latitude ; lay off that ſame Diſtance by the Edge of the 
Ruler to the Right Hand, if the Longitude you are in was 
to the Right Hand of the North or South Line, or to the 
Left Hand, if it was to the Left Hand ; where this falls will 
be the Place of the Ship; but this will only do when the 
Longitude marked on the Chak r, and your Reckoning of 
Longitude in are both counted from the ſame Meridian: 


Therefore, for a general Rule, take the following; viz. 


By the Latitude in, and Longitude made, to 
prick off the SH1P's PLACE. 


RuLE. Set one Foot of your Compaſſes in the Place you 
take your Departure from, and take the neareſt Diſtance to 
ſome North or South Line, and from where that Line falls 
upon the Equinoctial, or the Line marked with the Degrees of 
Longitude, ſet off that Diſtance the ſame Way as the Place 
lies from it; that is, to the Right Hand, if the Place he 
to the Right Hand of the North or South Line, or to the 
Left Hand, if it lie to the Left; and make a mark with a 
Black-lead Pencil; this Mark will ſerve to prick off by, till 
you come to take a new Departure ; and then take and rub 
ic out, and make a new one as before. 

Then lay a Ruler acroſs the CHART in the Latitude you 
are in, and taking ſo many Degrees in your Compaſſes from 
the Line of Longitude, as your Longitude made comes to, 
ſet them off from your Black-lead mark to the Eaſtward, if 
the Longitude made be Eaſt, or to the Weſtward, if it be 


Weſt ; where this falls will be the Longitude the Ship is in 


by the CHarT; from which take the neareſt Diſtance to 
lome North and South Line, and from where that Line, &c. 
as in the firſt Case. 

The Ship's Place on the CyarT being found, as before 
taught, it remains in the next to ſhew how to find the Bear- 
ing and Diſtance of any Place from the Say ; and firſt, 


To find how any Place bears. from the SHIP. 


Rule. Lay a Ruler from the Place of the Ship to the 


Place you would know the Bearing of; then ſet one Foot o 
N the 
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the Compaſſes in the Center of ſome Compaſs near the Ru- 
ler, and take the neareſt Diſtance to the Edge of the Ruler; 
then run one Foot of your Compaſſes along by the Edge of 
the Ruler; and obſerving what Point of . Compals the 
other comes neareſt: to, which will be the Bearing required, 


'To find the Diſtance of any Place from the SHIP 


CASE I. 


If the 12 be in the ſame Longitude that the Ship is in; 
that is, if it bears due North or South, then the Diff. ot 


Latitude between them turned into Miles or Leagues, will 
be the Diſtance, 


CASH I, 


If the Place be in the ſame Latitude the Ship is in; that 
is, if it bears due Eaſt or due Wet, then take Half that 
Diſtance between the Ship and the Place in your Compaſſes; 

and ſetting one Foot on the Line marked with the Degrees 
of Lat. in the Lat. the Ship is in, ſee what Latitudes the 
other Foot will reach to both above and below it, the Diff, 
between theſe two Latitudes will be the Diſtance required, 


A8 FE III. 


If the Place be neither in the ſame Latitude nor Longi- 
tude with the Ship, then take the Diff. of Lat. between them 
in Degrees, from the EquinoCtial Line, and laying a Ruler 
from the Ship to the Place, apply one Feet of the Compaſ- 
ſes ſo to the Edge of the Ruler that the other Foot, turned 
about, may juſt touch ſome Faſt and Weſt Line that is 
croſſed by the Ruler; then take the Diſtance along the Edge 
of the Klee from the Place where the Compaſſes reſted, 
to the Place where the Ruler croſſes the ſaid Eaſt and Weſt 
Line; that Diſtance, meaſured on the Equinoctial or Degrees 
of Longitude, will give the Diſtance in Degrees, which you 
may tura into Miles or Leagues ; and in the ſame Manner as 
you find the Bearing nd Diſtance of any Place from the 
Ship, you may alſo find the Bearing . Diſtance of one 
Place ee from another. 
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E come next to the Doctrine of OBL1iQue Triancrs 

applied to Problems of Sailing; and though it may 
be applied to the meaſuring of inacceſſible Objects, yet we 
ſhall confine it to thoſe Problems which are more immediately 
neceſſary in Navigation; and are chiefly uſed in taking the 
Map of Harbours, Sea-coaſts, &c. which are as follows, 


Coaſting along the Shore I ſaw a Cape of Land which bore 
from me N. by E. then I ſtood away W. N. W. five Leagues, 
or 15 Miles, and the ſame bore from me N. E. f E. I de- 
mand the Diſtance of the Ship from the laſt Station to the 


Cape. 
By PROJECTION. 


Having drawn the Compaſs N. E. S. W. let A repreſent 
the Place of the Ship in her firſt Station, and draw the 
W. N. W. Line A C, equal to 15 Miles, then will C be the 
Place of the Ship in her ſecond Station. 


From C, draw the Line CB parallel to the N. E. 
+ E. Line, till it meets the N. by E. Line AB, in B; then 
will B repreſent the Cape of Land, and C B the Diſtance of 
the Ship at her ſecond Station. | 
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By CALCULATION. 


In the Triangle ABC, are 
given A C equal to 15 
Miles; the Angle A 78945“ 
equal to ſeven Points, the 
Diſt, between the N. by 
E. and W. N. W. the Angle 
B equal to 39% 22“ or 
34 Points, the Diſtance \ 
between the N. by E. and 


N. E. + E. and the Angle \ Ws Y / 
C equal to 619 52', or 5 : 
54 Points, the Diſtance be- 8 4 
tween the W. N. W. and 1 

S. W. I W. 


Whence to find the Diſtance CB, it will be, 


As Sine /_ B 39? 227 — — — 9. 8022 
Is to the Side AC 15 —— — — 1. 1760 
So is Sine L A 7845 _ — 9. 9915 
pai 1675 

9. 8022 


93 — 


To the Side C 1; 23.19 the Diſt. of the Ship frm? 6 | 
the Cape at her ſecond Station 1. 3953 
— — 


| Coaſting along the Shore, I ſaw two Head - lands, the firſt 
bore N. N. W. the ſecond N. N. E. 3 Eaſterly, then ſtanding 
away E. by N. + Northerly, 16 Miles, the firſt bore from 
me W. N. W. the ſecond N. W. by N. + Weſterly, 


I demand the Diſtance of each of theſe Ports from the 
firſt Place, as alſo their Bearing and Diſt, from each other. 


By 


To 


2 
0 
5 
5 
2 


w UQ > 2_o0v 


a> 
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By PROJECTION. 


* 
0 Swe bo o&® 


Having drawn the Compaſs, as before, and the Line E. 
by N. 4 Northerly, equal to 16 Miles from the Stations A 
and B, draw the ſeveral Bearings interſecting each other in 
the Points D and C, which will repreſent the two Head-lands 
as in the Figure. 


In the Triangle A BD are given, Angle D A B 8+ Points, 
equal to 959 37', and the Angle ABD 3+ Points, equal to 
320 22/, and the Side AB 16 Miles. 


As Sine Angle D 459 1', 9.8496 
Is to the Side A B 16, 1.2041 
So is Sine Angle B 3922 9.8022 
I 1.0063 
9.8496 

To the Side AD 14.35 the Diſt. of 1.1567 1ſt H,-land requ. 
; — — 


In 
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In the Triangle ABC are given, the Angle BAC 34 
Points, AB C 6+ Points equal to 42% 11', and 70® 19, and 
the Side AB 16 Miles. 


As Sine Angle C 67 30 9.9656 
Is to the Side AB 16 1.2041 
So is Sine Angle B 70 19 9.9738 
4 1.1779 

9.9656 


Tothe Side AC 160 zr1' the Diſt, of 1.2123, 2d H.-landrequ, 


After the ſame Manner may the Diſtance of the Head- 
lands D and C from B, the laſt Place of the Ship, be found, 
it be required. 


To find the Bearing, and Diſtance of the 
| HEAD-LANDS. 


In the Triangle D A C, are given the Side AC 16.31, the 
Side A D 14.31, and the Angle A 53? 26'. 


The Side AC 16. 31 180? of 
The Side AD 14. 35 53 26 


The Sum of the Sides 30. 65 The Sum of Ang. 126 34 opp. theſe Sides. 


⁊ the Sumof the 
Their Difference 1. 96 63 17 Angles ADC 
and ACD 
— — __——— — 
As the Sum of the Sides A C and A D 30.66 1.4865 
Is to their Difference 1.96 — — — 9. 2922 


So is T. of 4 the S. of the An. ADC and AC D 6397 10.2981 


10.5903 
1.4865 
9.1038 


I — 


of 


To the Tangent of Half their Diff. 7 14 


Half 


Half 


y—_— 
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Half the Sum of the Angles A D C and ACD 03” 37 
Half their Difference — — = 1 14 


Which being added gives the greater Angle ADC 7” BY. 


But if ſubtracted, the leſſer AC) — — 56 03 


As the Sine of the ( ADC 709 31 9.9744 
Is to the Side AC 16 31 — 1.2123 
So is Sine L DAC 53? 26/ — 9.9048 
1 1.1171 
. $9/44 


To the Side D C 13.89, the Diſt, of the one 1.1427 He.-land. 
from the other. 


After this Manner may the mutual Bearings, and Diſtances 
of any Number of Head-lands be found; as alſo the Maps 
of Harbours, Sea-coafts, &c. which are of excellent Uſe in 
reconnoitring the Enemy's Coaſts, Towns, &c. without ven- 
turing too near their Forts, Many more Examples might 
be produced, which are not of much Uſe at Sea, and there- 
fore are omitted. 

There is a Method of aſcertaining the Diſtances of Places 
by Sound, which is as follows : Fix a Pendulum of 38.2 
Inches upon a Peg or Nail, and giving it a Swing every Time 
it paſſes the Center, will give Seconds; and as it is found by 
many Experiments, that Sound travels at the Rate of 1142 
Feet in one Second ; therefore the Difference of Time be- 


tween ſeeing the F laſh and hearing the Sound being meaſured 


by the Pendulum, the Diſtance f may be eaſily found by al- 
lowing 1142 Feet for every Second, or allowing 94 Half 
Seconds to travel an Engliſh Mile, or five Seconds three tenths 
to travel a Geographical Mile, 


LE * 


_ at Sea, I counted 30 Seconds between the Time 
that I ſaw the Flaſh of a Gun and heard the Report. I de- 
mand the Diſtance ? 


It 


L 


2 
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If 50 Seconds be divided by 5.3, the N jew 9.3 
Mites, will be the Diſtance required; or it the fame 
Number of Seconds, viz. 50, be divided by 16, the Quo- 
tient 3.1 or 33 Leagues, will give the Leagues of 
Diſtance, ſo that the Gun, when it was fired, was 9.4 Miles, 
or 3+ Leagues from the Obſerver, 


CUR- 


IC 
J= 


os Ny 


CURRENT SAILING. 


URRENTS are certain Settings of the Stream, by the 

Means of which, all Bodies moving therein are compel- 

led to alter their Courſe, and ſubmit to the Motion impreſſed 
upon them by it. 

Whence, if a Current ſets with the Courſe of the Ship, it 
augments her Motion by as much as the Drift or Rate of 
Driving. | 

Thus, if a Ship ſails N. N. E. 20 Miles in a Current that 
ſets N. N. E. 8 Miles in the ſame Time, her true Courſe 
will be N. N. E. 28 Miles in that Time; but if a Current 
ſets againſt the Ship, it leſſens her Velocity by juſt ſo 
much as the Current's Drift is. 

So that if a Ship ſails N. E. 49 Miles, in a Current that 
ſets S. W. 10 Miles in the ſame Time, then her true Courſe 
will be N. E. 39 Miles; and if, in the ſame Time that the 
Ship fails N. E. 49 Miles, the Current ſets S. W. 59, then 
the Ship will fall a- ſtern, and her true Courſe will be S. W. 
10 Miles; but if the Ship thwarts the Current, it not only 
leſſens or augments her Velocity, but gives her a new Mo- 
tion compounded of that of the Ship and Current; that is, 


If a Body be agitated by two Mo- A 


tions at the ſame Time, the one with 4 B 
a certain Velocity, that will carry it . 
according to the Direction of the y e 
Line A B, the Length A B, in a certain Space of Time, the 
other according to the Direction of the Line AD, with a 
Velocity that will carry it to the Diſtance A D, in the fame 
Time. Then the Body will deſcribe the Diagonal AC, 
and at the End of that Time, will be found in the Point C. 


3 Nor x. 
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NoTrz. The uſual Way of trying of CurRenTs at Sea is, 
to let down a heavy Iron Pot, or Weight, faſtened to a Rope, 
or Cord to a great Depth, out of the Head of the Boat; then 
by Log and Compaſs is found the Setting and Drift of the 


Current, after the ſame Manner as is found the Ship's Courſe 
and Diſtance failed, 


If a Ship fails N. E. 110 Miles, in a Current that ſets 
S. S. W. 30 Miles in the ſame Time, and her true Courſe 
and Diſtance be required ? 


By PROJECTION. 


Set off 4 Points from N. „ 
towards E. and draw AC = 
equal to 110 Miles; from 
C draw CB parallel to the 
S. S. W. Line, and equal. 
to 30 Miles draw AB, 
which will be the Ship's 
true Courſe; to find which 


ww CALCULATION, 


In the Triangle ABC are given, the Side AC 110, the 
Side CD 3o Miles, and the Angle A CB 22.30. 


The Side A C 110 


1809 of 
CB 


30 | 22 30 


The Sum of the Sides 140 The Sum of As. A&B 157 30 op. theſe Sides, 


Their Difference 


80 2 the 8. of the Angles 78 45 CAB and ABC. 


A 


— 


e 


12 
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As the Sum of the Sides AC and CB 140. 2.1461 
Is to their Difference 80. — — 1.9030 


So is the T. of 4 the S. of Ang, CBA&B. BAC 38 10.7013 


12.6043 

2.1461 
To the Tangent of Half their Difference 70.49 5 10.4382 
Half the Sum of the Angles CAB and CBA 78.45 
Half their Difference _ — — 70. 49 
Which being added gives the greateſt Angle CB A 149.34 
But if ſuhtracted, the leſſer CAB — 7.56 

Hence it appears that the Courſc is N. E. 70 56“ Eaſterly. 

As Sine Angle B 149.34 — — —— 9.7046 
Is to the Side A C 110 — — 2.0413 


80 is Sine Angle C 22.30 — — obs 9.5828 


11.6247 
9.7046 


— 


To the Diſtance run 83.2 — — 1.9193 


— — 


If a Ship from the Lat. 36 30“ S. fails N. E. by N. 40, 
then N. E. by E. 36 Miles, in a current that ſets S. S. E. 20 
Miles, in the ſame Time that the Ship fails 38 Miles; and 
it be required to find the direct Courſe and Diſtance between 
the Ship and her firſt Place, as alſo the Latitude the Ship is 


in? 
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By PROJECTION. 


Having drawn the Com- 
paſs, as before, draw the 
N. E. by N. Line equal to 
40 Miles; upon the End 
of which I draw a Line pa- 
rallel to the S. S. E. upon 
which I ſet off 21 Miles, 
the Diftance the Current 
ſets while the Ship runs 25 
40 Miles, then I draw the © 
N. E. by E. Line, upon 
which I ſet off 36 Miles, at the End of that, the S. S. E. Line, 
on which I ſet off 18.9 Miles, the Diſtance the Current ſets 
while the Ship runs 36 Miles; then from the End of that 
Line to the Ship's firſt Place, will be the Diſtance : And the 
Angle, being meaſured, will be the Ship's Courſe, and a 
Line drawn from the Ship's laſt Place, parallel to the E. and 
W. Line, till it cuts the Meridian; that being meaſured 
from the Ship's firſt Place will be the Miles of Difference 
of Latitude. 

This may be done by Calculation, but it being tedious, 
we ſhall omit it, and ſhew how it may be done by a Tra- 
verſe, in which we ſhall conſider the CURRENT as a ſingle 
Courſe. 


Differ. of Lat. | Departure, 


Courſes, Diſt. North. South. | Eaſt. W ft. 


N. E. by N.] 4o | 33.3 14222 
N. E. by E.] 36 20. 29. 9 
8. S. E. 40 37. o 11 
53.3 67.4 Departure. 
57.0 
= 
Diff. Lat. Northerly 16. 3 | 


Te 


— 
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Having the Difference of Lat. and Depart. we 
find the Courſe and Diſtance, 


As the Diff. of Lat. 16.3 . — 1. 2121 
Is to Radius — — 10. 0000 
So is the Depart. 67.4 — — 1. 8286 
11. 8286 
1.2121 


— 


To the Tangent of the Courſe 76.24 5 6165 


As the Sine Courſe 76.24. _ — 9. 9876 
Is to the Depart. 67.4 — — 1. 8286 
So is Radius — — IO. 0000 
1 1. 8286 

9.9875 

To the Diſtance 69.3 — — — 1.8410 


A Ship coming out from Sea in the Night, has Sight of 
Scilly Light, bearing N. E. by N. Diſt. 4 Leagues; it being 
then Flood-tide, ſetting E. N. E. about 2 Miles an Hour, 
the Ship is running at the Rate of five Knots an Hour; I 
demand upon what Courſe ſhe muſt ſteer, and how far, to 


hit the Lizard, it bearing E. 4 S. Diſt. 17 Leagues? 
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error 


Having drawn 
the Compaſſes 
as before, let A 
repreſent the 
Place ef the 
Ship at Sea, and W. 
draw the N. KE. | } 
_ North Line \ . 5 

equal to 12 

Mites, then will % Sa 
S reprelent Scil- 9 


ly; from S draw S L equal to 31 Miles, and parallel to the 
E. 4 S. Line, then will L repreſent the Place of the Lizard; 
draw L C parallel to the E. N. E. Line equal to 2 Miles, and 
CD equal to 3 Miles; and, parallel to it, draw AB till it 
meet LC produced in B, then will AB be the Diſtance re- 
quired, and the Angle S AB the true Courfe. 


By CALCULATION. 


In the Angle ASL are given A S equal to 12 Miles, SL | 


equal to 31 Miles, and the Angle ASL equal to 118, 
equal to 10+ Points, the Diftance between the N. E. and by 


N. and W. 4+ N. whence to find the Angle SAL, it 
will be, 


As the Sum of the Sides A S and SL, 63 — 1.7993 
Is to their Difference 39 — — 1.5910 


So is the Tangent of 4 the Angles A and L 30.56 9.7770 
11.3686 

+7993 

To the Tangent of + their Difference 209 21' 5 9.5693 


Whence the Angle A will be found equal to 519 17', and 
conſequently the direct Courſe from the Ship to the Lizard 
FT 15 


g_—_ ww *» 


on as on ROS 


1 wi kh WW 
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is North 852 2' E. or E. by N. 6 17“ eaſterly; and for the 
Diſtance, it will be, 


As the Sine Angle at A 51® 17 — 9.8922 
Is to the Diſtance from Scilly to 4 Lizard 51 I. 7075 
So is the Sine of the Angle S 1189 7 — 9.9454 

11. 6 529 

9.8922 

To the Diſtance between the Ship and Lizard 57.65 1.7607 
| — 


In the Triangle D L C are given the Angle L equal to 
17 32', the Di e N. E. and the N. 85 2E. 
The Side CL, the Current's Drift in an Hour, equal 
to 2 Miles, and the Side C D, the Ship's Diſtance run in 
that Time, equal to 5 Miles; whence to find the Angle at 
D, it will be, 


As the Diſt. run CD 5 Miles — — 0.6989 
Is to the Drift of the Current LC 2 — 0.3000 
So 1s the Sine of the Angle at D 179 32“ 9.4789 
9.7789 
0.6989 


To the Sine of the Angle at D 6® 55/ — 9.08 10 


Hence, becauſe the Angle C D L is equal to BAL, the 
Courſe the Ship mult ſteer is S. 889 3“ E. and for the Diſt. 


it will be, 


As the Sine of the Angle at B 1333 —— 9.6168 
Is to the Diſt. between the Ship and Lizard 569 65' 1.7607 
So is the Sine of the Angle at L 17 32 — 9.4786 


To the Diſtance ſhe muſt ſail 41.96 — 1.6228 


a _ ow — * — — 
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So that the Ship in failing 8 Hours 23 Minutes S. 880 3˙ 
Eaſt, will arrive at the Lizard, 


Many more Queſtions might be added, but theſe, being 
well underſtood, are ſufficient for. the Seaman's Purpoſe , 
and that the Student ſhould not meet with any Thing unne- 
ceſſary which might lead him out of the plain Path, I have 
avoided thoſe Things which tend to puzzle more than im- 
prove; therefore would adviſe the Pupil to be well acquainted 
with every written Article: And that nothing may be want- 
ing to complete the Artiſt, I ſhall proceed to the RuLes ne- 
cellary for keeping a Joux NAL at SEA; and firſt to find the 
Time of Hicn-WaTER at any Place, 


C HRO: 
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C HRONOLOGY, or the Art of Meaſuring Time, from whence 
we are ſupplied with Rules for finding the Moon's Age, Time of 
High- Water, &c. % 


To find LEAT Year. 


Lear Year is every fourth Year, and is fo called from its leaping one 


Day more that Year than in a common Year; the common Year having 
only 365 Days fix Hours in it, whereas the Leay Year hath 366 Days, 
and then February hath 29 Days; but, in a common Year, it hath only 
23: Therefore obſerve the following R U LE. 


Divide the Year by 4, what is left ſhall be, 
For Leay Year o, for paſt, 1, 2, or 3, 
EXAMPLE. 


What is the Year 1771 ; a common or Leay Year ? 


4) 1771 


Anſwer, the Year 1771 is the third Year after Lxae Year. 


To find the PRIME or GoLDEN NUMBER. 


This, for its Uſefulneſs in finding the Moon's Age, was formerly put in 
the Kalendar in gold Letters, therefore called the GoL.den NumB.R, 
which is a Circular Revolution of 19 Years, in which Time, the Sun and 
Moon were ſuppoſed to finiſh all their Variety of Aſpects; (i. e.) the 
New and Full Moon, happening about the ſame Time, after the Space 
of 19 Years, as they did before ; the Diflerence being only one Hour 28 
Minutes ſooner than 19 Years before ; the RULES add 1 to the pre- 
75 Year, and divide by 19, the Remainder Will be. the GorpzEx 
NUMBER, 


P What 


[ 
[ 
7 
6 
ö 
| 
| 
[ 
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What is the Go.ven NuwsBes for the Year 1771 ? 


19) 1772 (93 
I7I 


62 
57 


— — 


(5) the GoLdexn NumMBER- 


To rmp Tx E PAC T. 


Divide the preſent Year by 19; the Remainder multiply by 11, and 
the Product will be the ErAcr, if it doth not exceed 29; but if it ex- 
ceeds 29, ſubtract zo from it as often as you can, and the Remainder will 
be the Eracr; for it never exceeds 29. 


What is the EyacrT for the Year 1771? 


19) 1771 (93 
ris 


61 
57 


(4) 
Il 


Megs 44 
fs 30 


14 


To find the Moon's Act. 


The Moon's Ace is how many Days are paſſed ſince the Day of her 
Change, which never exceeds 30 Days. 


To the Epact, add the Day of the Month, and the Number belonging 
to the Month, the Sum, if it exceed not 3o, is her Age; but, if it doth, 
fubtrat zo as often as yeu can, and the Remainder is her Age, 


Nor. 


Th 
Th 
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NoTz. The Numbers of the Months are theſe following; 


January February March April May June 
0 2 1 2 3 4 


July Auguſt September October November December. 
5 6 8 8 10 10 


EXAMPLE. 
The 15th of October 1771, I demand the Moox's Ack? 


The Epact for the preſent Year is _ 14 
The Day of the Month — — 16 
The Number of D? — — 8 


38 
30 


— 


Anſwer 8 the Moon's Ac. 


— — 


But, to prevent the Memory being burdened with the Numbers to be 
added to each Month, as above, ſome add to the Epact and Day of the 
Month, the Number of Months from February (i. e.) for March 1, 
April 2, &c. but, in thus counting the Number of Months, the Epact or 
the old Year muſt be uſed till the iſt of March; but as February con- 
tains one Day more in Leap Year, than in a common Year, the moſt exact 
Way to find the Number to be added, is, by dividing the Days included 
between the iſt of January, and the preſent Month, by 29+, and the 
Remainder is the Number to be added ; for, in finding the Moox's Ace, 
as aforeſaid, we ſuppoſe that there is 30 Days between each Moon; that 
is, 15 Days from Full to Change, and 15 from Change to Full : Whereas 


Days Hours Min. 


| Firſt Quarter 7 9 11 
The Moon's Ack is at the & Full Moon 14 18 22 
Laſt Quarter 22 3 33 

Whole Moon 29 12 44 


To find the Moon's SourHINd. 


The Moon comes upon the Meridian 


Min. 

48 I2 1 Day 

35 FC after 1 Cof the Clock, when ſhe is 3 2 Days þ old. 
24 2 3 Days 


P 2 Hence 


- * —— ku— — — 
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Hence, it appears that ſhe comes to the Meridian at 12 o Clock on the 
Day, at Change, or New Moon; at 6 in the Evening, when ſhe is a 
Quarter old, at 12 at Night; when ſhe is at Full, and at 6 in the 
Morning, when ſhe is 3 Quarters old: And this Difference in Time is 
cauſed by her Motion round the Earth from Weſt to Kaſt, at the Rate 
of a little more than twelve Degrees in 24 Hours; ſo that ſhe differs 
each Day as the Tides do, which is 48 Minutes: Therefore, to find her 
Sour, multiply her Age by 48; and the Product will be her 
SoUTHING in Minutes, which divide by 60, to bring them into Hours, 


EXAMPLE. 


The 25th of October 1771, I demand the Moox's SouTrinG? 
The Moon's Age is - _ 17 Days 


Anſwer 36 Minutes after one in the Afternoon ; for, from. New Moon 
to Full, reckon from Noon; and, from Full Moon to New Moon, from 
Midnight. 


By the Earth's diurnal Motion round its Axis from Weſt to Eaſt in 24 
Hours, it appears that the Moon moves round the Earth from Eaſt to 
Weſt; and therefore muſt conſequently, in appearing to move round the 
Earth, bear on every Point of the Mariner's Compaſs, which has 32, that 
is, the Moon appears to move from one Point to the next ſucceeding in 
45 Minutes, and from S. to S. W. in three Hours, &c. 


To find the Time of Furr Ska, or Hicn-WATER, at 
any Place. 


Find the Moon's Southing, and to the Southing add the Hours and Mi- 
nutes anſwering to the Point of FLowinG, or Time of Hicn-Wares, 
the Sum is the Time of Furl. Sta required, counting from Noon or 
Midnight. 


NOTE. The Time making Fur SBA for any Place, is found in 
the Tipz-TaBLst, 


EXAMPLE. 


in 


CHRONOLOGY. 117 
EAAMPLE. 


The 18th of October 1769, I demand the Time of Hicn-Wartrr at 
London Bridge ? 


Hours, Minutes, 


The Moon's Southing is — 2 24 
To it add London S. W. and N. E. 3 0 
Sum is the Time of Hicn-WaTzR 5 24 in the Morning. 


Though the foregoing RuLes are eaſy, yet there are many who do 
not like Calculation, if they can find the ſame by Inſpection; for the Uſe 
of ſuch I have inſerted the following 


TABLE 


| 
| 
| 
| 
| 


CT ͤ ˙·——à —mU 5 
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TABLE for the ready finding the Day of the Month the 
New Moon will fall on till the Year 1900, and conſe. 


quently the Mcox's Act for any Day, by Knowing the 
GOLDEN NUMBER. 


| Jan. feb. Mar.. 5 May June JulyjAug. Sept. Oct. de e 
G5. NN. N. . N.MIN.M[N.M[N.M|N.M\N.M|N.M|N.M|N.M\N.M 
5 29 28 | 29 28 | 27 | 25 | 25 | 24 | 22 22 | 20 | 20 
2 |8 t7 | 19 H 17 1615 1312 | I 5 
* 6] 1s]; "$1.3" 2 |1: 3o| 29 | 28 27 
4 26 26 127 25 43 22 2019 18 17 17 
7 141615 14 13 12 | 10 vii 676 
Ti een. 
+4 23 24.1 at. 21 | 20 | 19 18 17 16 151413 
NR N 1010 8| 8] 6 5 1 
r 29 2927272524 BF 
10 20 148 20 1 18 | 17 16 a fight 
11 ol 80 8 7 44 221 29 | 29 
Genus =r[ 
E l 
2 e 3 | 2 1 230 29 2877 25 
„„ 
16 Pe 11410 9 e 
uu 3 W BED GO 2 2% 28 27 26 25 | 23 23 
7 27 725 20 | 20 | 18 | 8. 16 | 15 ulnalsn 
10 | 11 1 10 8 8 | 6] 61 5 3 >| x [1:30] 


Afternoon. 
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ze TABLE of Timts anſwering to the Moon's Ack. 
C- oh 15 | 
* {Moon's Age. ] Hours. | Minutes. | Moon's Age. ] Hours. Minutes. 

I O 48 16 4M 48 
8. 2 I 36 17 I 36 
U 3 2 24 18 2 48 
= ee” Baa cata __ 
5 4 3 12 9 -1-þ 12 
a 5 1 * OC | 20 3 05 Wo, 
a 6 4 48 | 21 4 48 
| 5 5 6 0. 22: | 5. 1" | 
| E | 8 6 24 S 23 6 $47 | 
E - IF" 7 12 [El 24 „„ | 
— 2 4 N 
& 10 55 25 8 00 | 
. 11 8 43 26 $148 4 | 
* 12 9 36 27 9 36 
5 13 10 24 | 28 10 24 
5 14 11 12 | 29 11 12 
2 15 12 | OO 30 | I2 oO 
E The USE of the foregoing TABLES, and the followirg 
TIDE-TABLE. 
ö Firſt. To find the Moon's Age any Day, you muſt firfl find the Golden 
155 Number for the Year, in the firit Column, marked Gn, Nꝰ; and on the 
fame Line, under the Month, you will find the Day of the Month the 
98 Moon changes on, or New Moon, the Day after is the firſt Day of the 
| Moon's Age; and then it is no more than counting the Number of Days, 
= either before or after the Change, to the Day required. 
— 


EXAMPLE 


E . 


—— 
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Required the Moon's Age the 12th of April 1171? 


Find the Golden Number for the given Year, to be 5 (which I mark 
on the Head of the Table with a Pencil, and that ſerves for the whole 
Year) then I find 5 in the Column, marked G®, N?; and againſt that, 
and under April, I find it is New Moon the 15th; and E e it 
wants 3 Days more to complete the Moon's Age, or 30; and the Day 
on which I reckon makes 4, which, being fubtracted from 30, leaves 2 
for the Moon's Age the 12th of April 1771. 


Required the Moon's Age the 15th of April 1174 ? 


The Golden Number for that Year is 8, which I find in the Column 
marked Gn. N?, as before; and oppoſite to it, under May, is 10; the 
Day of the Month the Moon changes ; and conſequently the 4th Day of 
the Moon's Age: In like Manner proceed, for any Day and Year te- 


quired. 
To find when it is Hicu Warts at any Place. 
Having found the Moon's Age, as above, I look for it in the Table \ 
of Times anſwering to the Moon's Age; oppoſite to that is the Time of At A 


Southing, to which I add the Time anſwering to the given Place in t. e 
Tide-Table, the Sum will be the Time of High- Water required. 


Norte. In the Tide-Table the Names of Places being ſet down in an mg 
alphabetical Order, they will always be found under the Letter they be- * 

in with; and the Figures right againſt any Place ſhews the Time of The: 
Fligh-Water on the Full and Change of the Moon. At BI 
EFAMPLE—L at 

Suppoſe it was required to find the Time of High-Water at London With 

the zoth of January 1773. "Bai 

I I find that the Moon is J Days old that Day, and the Time anſwer- Co 
ing to that is 5 Hours 36 Minutes; then under the Letter L, I find Lon- Co 

| don in the Tide-Table, and againſt it 3 Hours, which added to the be- Bo 
fore found 5 Hours 36 Minutes, gives 8 Hours 36 Minutes, for the Time At B 

| ot High-Water at London in the Afternoon, 1 
EXA NP LE HI. de: 

Required the Time of High-Water at St. Hellen's the 19th Day of In Br 

| :: Auguſt 1774. tim 
I find that the Moon's Age is 12 Days, oppoſite to which, in the Table Befor 

of Times anſwering to that, is 9 Hours 36 Minutes, I look in the Tide- . 

| Table under the Letter H, for St. Helen's, againſt which I find 10 C 
Hours 30 Minutes, which, added to the Time, as before, 9 Hours 36 At B 
Minntes, gives 20 Hours 6 Minutes; from which I ſubtract 12, and the fg 

| Remainder 8 Hours 6 Minutes is the Time of High-Water in the Morning. Ow 
In Ce 

T H E la th 


TIDE-TABLE, 


T Army OI 

At Amſterdam and Armon- 

tie —— OZ 

At Abarwark — © 

At Abarmorick and Ant- 

werp 06 

At Aldborough —— 09 

B. 

At Beachy, Blacktail, and 
before the Race of Blan- 
quet 12 

Thwart of Beachy 12 

At Blackneſs in Bluet, and 
at Bell-Ifle — 01 

Without Pluet, and at Ber- 
wick O02 


Bourdeaux River, the South 
Coaſt of Bretaigne, the 
Coaſt of Biſcay, and at 
Bockneſs 03 

At Breſt, before the Baſe, 
and the River of Bour- 
deaux, within the Haven 03 

In Breeſound, Bloy and Bal- 
timore — © 

Before Bremen,and at Black- 
ney, and in the Channel 
betore Bourdeaux o5 

At Briitol Key — 8056 

At Bridgewater — 07 

Bullen Deep = 10 


C. 
In Condado _ 12 
In the Chamber of Rye o 


93 


OO 


30 
OO 
45 


30 
15 


K M | Without Calais, at Corpus 


| 


* . 


Chriſti Point, and at Camp- 
— OI 
Between Calais and Dover, 
before Conquet, and at 
the North Cape - 03 
At Cork, Calais, Cape 
Clear, and in the Creek 04 
At Caldy and Comarthen 


Bay —— 05 
At — — 06 
Without the Caſkets 08 


Between the: Caſkets and 
Guernſey, before Cromer, 
at Seven Clifls, and at 
Catneſs — 09 
At the Caſkets and Cham- 
berneſs og 
At Cows, in the Foſs of 
Caen, in Calice and Cham- 
berneſs Roads — 10 
Before the Haven of Caen, 
in the Chamber, between 
Cripple Sand, and the 


Croyle, and at Calſhot 11 
D. 
At Dover Pier, aud before 
Dunkirk — 12 


At Denbigh & Downs Road OZ 


At Dort ©3 
At Dungarven — 04 
At Dirtmouth — 606 
At Dublin — _ 
At Dunbar 

At Dungenefs and Dunnoſe as 


H. 


20 


o 


15 


09 
15 
O0 
30 
00 
eo 


4s 
At Dover, Dieppe, and Deal 10 30 
| Q x. 


122 
E. 


At Emden, before the Elve, 
before the Eyder, and be- 


fore Enchuſen — 12 
At Edam 01 
Before the Eaſtern and 


Weſtern Emes, and at 


Engomonts — og 
| , F. 

On the Coaft of Flanders 12 
At Fluſhing — oo 

B-® -e the Fen in the Chan- 
; | O1 
Without Fountny OZ 

| W ithout the Banks of Flan- 
ders — 03 


At Flamborough and Brid- 


lington 04 


At the Forn, in Foy a at Fal- 
mouth O 

Between Foy and Falmouth 
in the Channel, and at 


Foulneſs — 06 
Before the Coaſt of Friez- 
land and the Fly 07 


Without the Fly — 08 
At Frieze and Fair Iſle 09 
At the Frith and South Fore- 


land — 10 
In Fair Ifle Road, and at the 
North Foreland 11 
G. 


In Gibraltar Road, Gravel- 
ing, and before Cherburg 12 

Before Goree, at Guernſey, 
and at Graveſend O1 

At Groine, at Gaſcoign, and 


the Coaſt of Galicia OZ 
Thwart of Guernſey Og 
In the Chamber, and Goree 
End — 11 
H. 


Before the Hever, before 
Horn, and at A os 


Key 12 
Under Holy Iſtand, and at 

Horn — OI 
Before Hartlepoole oz 


30 
00 


| 


| 
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At Huntclir-Foot 03 
'At Humber — 
Before Hamburgh, at Hull, 
at the Holmes, and before 
Humber's Mouth 06 


At Haerlem, Havre de Grace, 


and Home-Head o9 
At St. Hellen's, and Har- 
wich, and without the 


Banks of Harwich -. 10 

At Harwich within 11 
I. 

At Jutland Iflands 12 


On the Weſt Coaſt of Ireland 03 
In all the Havens on the 


South Coaſt of Ireland og 
K. 
Kentiſh Knock — 12 
At Kelliers — OZ 
At Kingſale — O4 
At Kilduyn — 07 
At Kildive —— og 
L. 
At Leith — 12 
At Liſbon — O2 
At London OZ 
Thwart of Londey, and be- 
fore Lynn O 
At Lynn Half Tide, at Lon- 
dey 06 
At Lynn — ob 
At the Lizard by the Land o) 
At Lambay — 08 
At Leyſtoff, and thwart off 
it without the Banks o 
In Leyſtoff Road, and at 
Long Sand. Head 10 
M. 
Within the Maes at Maldon oo 
Before the Macs — O1 
At the Maes, and before 
St. Matthew's Point 03 
In Mouſe-Hole, at St. Mat- 
thew's, and within 
Mount's Pay 04 
In Milford, at Moonleſs, 
and at St, Malocs 05 


30 


15 


Between 


5 
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— 


Between Mouſe-Hole and 
Falmouth, and in Milford- 
Haven — 07 

In St. Magnes Sound and 
Magnes Caſtle — 08 

At the Iſle of Man og 

Before Margate — 11 


N. 
At Newport Half- Tide 12 
At the Weſt End of the Nore oo 


Before Nantz River O03 
At Newcaſtle — 05 
Before St. Nicholas 06 
At the Needles, at the Ifle 

of Wight — 08 
All the Coaſt of Normandy 

and Picardy — 10 
Between the Naze and War- 


head of Lower — 11 


O. 

At Orkneſss — oz 

At Orkney — 09 

At Orfordneſs —— 

At Orfordneſs, without the 
Banks, and between Or- 
ford and Orwell Waves 10 

At Orfordneſs within the 
Sands — 11 


P. 
At Portſmouth Half-Tide 11 
At the Pens, Porthus, and 
Poictu — oz 
On the Coaſt of Portugal 3 


In Plymouth, and before St. 


Paul's — O5 
In the Haven at St. Paul's 06 
Before Podeſſemeck 06 
Thwart of Plymouth 07 


At the Race of Portland og 
At Quinbrough  -— 12 


At Rocheſter — OO 
At Ramkins - 01 


H. M. 


45 
30] 


| 


] 


| H, 
At Rotterdam, in Robin- 
hood's-Bay, and from the 
Race to the Pole Head oz 
At Rouen and before Rochel oz 
In Ramſey — 05 


8. 

In the Sleeve, between U- 
ſhant and Scilly, at the 
Shoe, at the Spitts, at 
Southampton, and along 


the Swin —_— 12 
Upon the Coaſt of Spain, 
and in Shetland OZ 


At Scilly, in the Sound, 
Scarburgh, and at Staples 03 

At Seven Iſles, without the 
Haven in the Broad Sound 04 

At the Mouth of Severn, be- 
tween Scilly and the Li- 
zard, at the Spum and 


Stockton — oF 
Without Scilly, in the Chan- 
nel, and at Salcomb o6 


At Sedmouth, and at the Start 06 

Off the Start in the Channel o7 

Within the Seyn, and be- 
fore Shelburgh — eſe) 


At Shoreham — o 

At Seyn-Head — 10 
* 

Within Tervere „ 


| Before Tervere, before the 


Thames, and at Tinmouth o1 
Before the Tees, and Tin- 

mouth, before the Bay of 

Tinmouth — 03 
At the Cliffs of the Texel o4 
In Torbay, and before the 


Texel — 06 
In the Road of the Texel 07 
At Torgen — o 

U. 
Before Ureck — 12 
At Uſe — OZ 
Between Uſhant and the 
Main = ©3 


Q2 


| 
' 
| 
f 
4 
| 


124. 
H. M. 

In the Vourd, at the Bay 

within U ſhant — _O4 30 
Without Uſhant — 06 oo 
St. Vallery _=_ 10 30 

W. 

At Winchelſey — 00 45 
At the Weilings, and from 

the Weſt End of the 

Wight — ol 30 
Before the Weilings 6 3 
At Whitby — o3 oo 
In the Sea of Wales and Se- 

vern ©4 30 
In Wales — 05 15 
At Wells, at Weymouth, and 

at Waterford o6 oo 
At Weymouth Key 06 45 
At the Neſs, by Wiering- 

hen, at Winterton O7 30 
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H. 
Thwart of the Iſle of Wight 
in the Channel, all with- 
in the Wight, between the 
Wight and IE by the 
Shore o8 
At the Eaſt End of the 


Wight, and on Wiering- 
hen Flats — og 
1. 
Before Varmouth — OI 
At Youghall — 04 
At Yarmouth — 08 
In Yarmouth Roads, and 


Yarmouth Haven 


10 

. 
On the Coaſt of Zealand o1 
In the Zerick Sea. 93 


M. 


15 
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HE Var1aTion of the Comyass is an Arch of the Horizon con- 
tained between the Meridian of the Place, and the Magnetic Me- 
ridian, which is either Eaſt or Weſt ; or it is the Angle which the Mag- 
netic Needle, being ſuſpended at Liberty, makes with the true Meridian 
Line on a Horizontal Plane. 

The Var1aTion of the Comyass was found at London in the Year 
1580, to be 11? 17/ Eaſt; in 1622, it was 5 55/ E.; in 1534, it was 
4* 1/ E.; in 1670, it was 2? 6/ Weſterly, and at preſent it is between 21 
and 22%; but how far it will vary to the Weſtward, Time only can de- 
termine; as we can only conjecture at the Cauſe of it. 


The True Meridian is found by an Amplitude or an Azimuth, 


The True Amplitude ſhews how much the Sun or Star riſes or ſets to 
the Northward or Southward of the Eaſt or Weſt Points, numbered on 
the Arch of the Horizon : To find which, obſerve the following 


1 U Bs 


As the Sine Comp. of the Latitude: 
Is to Radius; b 
So is the Sine of the Sun's Declination : : 'þ 
To the Sine of the True Amplitude. 4 
The Amplitude is of the ſame Name or Denomination with the Decl. | 
either North or South. . | 


LN £43 Bo 


On the 2oth of October 1769, in the Lat, 51% 32; I demand the 
True Amplitude, | 
As 


a 


— — _ 


— ET Wa ĩ ˙nn! 38. 1 . IEF OW 
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As the S. Com. of the Lat. 38928 — — 9. 7938 
Is to Radius — — — — 10. 00009 
Bo is the Sine of the Sun's Declination 10 32/8. — 9.2619 
19. 2619 

| -.: 7999 

To the Sine of the True Amplitude 17® 5/ f. — 9. 4631 
— 


To find the VaRIAT IO of the Cour ass by an Amplitude, you muſt 
have the Lat. of the Place, the Declination, and Magnetic Amplitude 
of the Sun, given, 


The Magnetic Amplitude is an Arch of the Horizon contained between 
the Sun at his Rifing or Setting; and the Eaſt or W. Points of the Com- 

ſs; ot, it is the apparent Riſing or Setting of the Sun from the Eaſt or 
We Points of the faid — and is found, by obſerving the Sun, 
either at his Riſing or Setting, with an Amplitude Compaſs. 


If the foregoing Amplitudes agree; that is, the Magnetic and True 
Amplitudes (which is ſeldom) there is no Variation; but, if they differ, 
their Difference mghtly counted is the Variation. . 

The Amplitudes both North or both South, their Difference is the Va- 
riation ; but one North and the other South, their Sum is the Variation, 

Both the Amplitudes (before your Face) from you, if the True Ampli- 
tude be to the Right-hand of the Magnetic, the Variation is Eaſt; but 
when it is to the Left-Hand the Variation is Weſt. 

Theſe Rules will be exemplified in the Examples following. 


The Latitude of the Place, the Sun's Declination, and Magnetic Am- 
plitude given, to find the VARIATION of the Compass, 


The Latitude 11 32 {Given 


Sun's Declination. South 11 36 S$ Given to find the Variation of 


Sun's Magnetic Amplitude 24 16 the Compats. 
As the S. Com. of Lat. 5 19 32' 9.7933 
Is to Radius — — — — 10,0000 
So is S. of the Sun's Declination 112 36 _— 9.3033 
19.3033 
9.7938 
To the Sine of the True Amplitude 18752“ — 9.5095 
— — 


The Magnetic Amplitude — 


24 16/ Eaſterly. 
The True Amplitude — — 


18 52 Eaſterly. 


Subtracted, gives the Variation of the Compaſs 5 24 Weſterly, 


In 
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In the Lat. 500 40/ South, on the 11th May 1490, the Magnetic Am- 
plitude was found to be 1® 19/ South, in the vening; required the Va- 
riation of the Compaſs? 


As the Sine Com. Lat. 50? 40/8. EN 9. 8019 

Js to Radius 90 — — 10. 0000 

So is the Sine Sun's Decl. 17 57N. — 9. 4888 
— — — 

To the Sine True Ampl. 29 6N. — 9. 6869 
— ——— 

The Magnetic Amplitude — 15 1978. 

The True Amplitude added — 29 6 


The Variation — — 30 25 W. 


ZZ: ] 


The Latitude 36 40 North, Declination 155 2o/ N. and the Sun's 
True Amplitude and Variation of the Compaſs. 
As the 8. Com. of Lat. 53? 20/ — — _9. 9042 
Is to Radius 10, 00090 
So is the S. of the Sun's Declination 159? 2% — 9. 4223 
19. 4223 
9. 9042 


To the S. of the True Amplitude 19? 85/ 9.5181 
—— — 


The True Amplitude — 5 199 15! 
The Magnetic Amplitude — — Is. 3 


—— —— 


The Variation of the Compaſs — — 4 12 Eaſterly, 


Nore. The Variation may be caſily found by taking the Altitude of 
the Sun in the Morn'ng, and obſerving what Point of the Compaſs it 
bears upon ; and in the Afternoon, when the Sun will have the ſame Al- 
titude, and obſerve what Point it is upon ; the middle Point will be the 
true South Point; and the Difference between that and the South Point 
by the Compaſs, will be the Variation. If you take the Altitude at 7, 
8, or 9 oclock in the Morning, you will have the fame Altitude at 3, 4, 
and 5, in the Afternoon, being equally diſtant from Noon; the ſame may 
be obſerved in South Latitude. 

By Altitude is meant the Altitude of the Sun or Star's Center above the 
Horizon ; for obtaining which at Sea, the uſual and indeed the beſt Me- 
thod is with a well. achuſted Hadley's Quadrant, to obſerve the Altitude 


of its lower Limb above the Horizon of the Sca, which being cleared of 


the Refraction and Dip of the Viſible Horizon, according to the following 
5 Tables; 
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Tables; and the Semi-diameter of the Sun, which is 16 Minutes, being 


added thereto, will give the Altitude of the Sun's Center. 


A Tazrz of Rerrxacrion, A TABLE of the Rerracrtioo 


ſhewing how many Mi- or Dip of the HoRIZz Ox, to 
nutes are to be ſubtract- be ſubtracted from the Me- 
ed from the apparent ridian Altitude. 


Altitude of the Sun or 
Star. F 


levation ofDepreſſion 
he Eye a- [of the Hori 
ve the Sealſzon, in Mi 
in Feet. nutes. 


a App. | 
. [Refr.}]Alt. Refr. 


24 || 26 
18 || 27 
14 || 28 | 
11 || 29 


UW 
wa 
O — = Wl — —— — — book —— bk rod ok — — — ok ok 


to to GOR 00 

[SS] 

— 
GOR sSSs 0 


r 


Suppoſe the apparent Altitude of the Sun's lower Limb was obſerved 
40* 58 above the Horizon, at Sea, the Obſerver's Eye being elevated 
20 Feet above the Surface of the Water, required the correct Altitude 


of its Center. | | 
EY Obſerved 


the D 


clevat 


clinat 
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* Obſerved Altitude — — 40% 58/ 
Refraction— — — 9893 1 
42 37 
Horizontal Dip —— — 84 
| 40 
Sun's Semi-diameter _ — 0 7 
Correct Altitude of the Sun's Center —— 41 9 
— ——— 


RULES for working an Azimuth, 


The Trevt AzimuTH is an Arch of the Horizon contained between 
tie Azimuth Circle, which paſſes over the Sun and the Meridian of the 
Place. 

The Magnetic Azimuth is an Arch of the Horizon contained between 
the Sun's Azimuth Circle and the Magnetic Meridian ; or it is the appa- 
cent Diſt. of the Sun from the North or South Point of the Compaſs, and 
is found by obſerving the Sun by an Azimuth Compaſe, either in the Fore- 
noon or Afternoon, when it is 5, 10, 15, or more Degrees high. 

If the True and Magnetic Azunuths agree, there is no Variation; but 
if they ditfer, their Difference is the Variation. 

Always count both Azimuths from the North in North Latitude ; but, 
from the South, in South Latitude. 

The leſs Azimuth, ſubtracted from the greater, gives the Variation. - 

Placing both the Azimuths before your Face, from you; if the True 
Azimuth be to the Riglit-Hand of the Magnetic, the Variation is * 
but if to the * the Variation is Weſt. 


Firſt, To find the TRUE AZIMUTH. 


Obſerve, If the Latitude and Declination are buth North or both South, 
the Declination, ſubtracted from 959, gives the Sun's Diftance from the 


_ elevated Pole: But if the one be Nerth, and the other South, the De- 


clination, added to go?, gives the Sun's Diftance from the elevated Pole. 

Sccondly, Add the Complement of the Latitude, the Complement of 
the Sun's Altitude and the Sun's Diſtance from the elevated Pole into one 
Sum; from Half that Sum ſubtract the Sun's Diſtance from the Pole, and 
note the Half Sum and the Remainder. 

Thirdly, To the Com. Arithmetical of the Sine Com. cf the Lat. 

Add the Com. Arith. of Sine Com. of the Altitude, 

Alſo the Logarithm of the Sine of Half the Sum found, as above, 

And the Logarithm of the Sine of the Remainder. 


Half the Sum of theſe four Logarithms will be the Sine of the Supple- 
ment of Half the Azimuth from the North, in North Latitude ; and from 
R the 
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the South, in South Latitude; which, being doubled and ſubtracted from 
180®, gives the True Azimuth. | 


Note, The Complement Arithmetical is found by ſubtracting the 
Logarithm of any Number of Degrees from 10. 0000 ; and the Supple- 
ment of any Angle or Sine is what it wants to complete 180 Degrees. 


ET. AMPLI 


The Latitude 5 1 32 N. the Sun's Altitude in the Morning, 11“ 3o/ 
the Sun's Neclination 15 1o/ North, and the Sun's Magnetic Azimuth 
7109 15/ given, to find the True Azimuth and Variation of the Compaſs, 

go? o. 09 o go? of 
Lat. 51 32/ Alt. 11 30! Sun's Declinat. 15 10 


Com. 38 28' Com. 578 30! Com. or Suns D. 74 50 from the Pole, 


| — — — 
Com. of the Lat. 385 28 
Com. of the Alt. 8 


| def | 
Sun's Diſt. from the Pole +4 50 Half that Sum is — 95.54 


Their Sum is — 191 48 


Half that Sum is 95 54 The Remainder is —— 21.4 


Sun's Diſt. from the Pole 


14 50 
Remainder — 21 4 
— 
10. 0000 ro. 0000. 


9. 7938 the Log. of Co. Sine Lat. 


o. 2062 Arith. Com. 


9. 9911 Log. of Co. Sine Alt. 


o. oo8g Co. Arith, 


SS —— 

* 
The Co. Arith. of the Co. Sine of Lat. 380 28 o. 2002 
The Co. Arith. of the Co. Sine of Alt. 78 30 o. 2089 
The Sine of the Half Sum — — 8 4 9. 9976 
The Sine of the Remainder ——— — 21 4 9. 5556 
Their Sum is — 19. 7683 


Half their Sum is the Sine of the Supplement of Half the Azi. We 
muth 499 59/ — — eee fg 8541 


Which being doubled gives 99 58”, and ſubtracted from 1800 leaves the 
Azintuth 80“ 2/ from the North. 


Then 


mut! 


le, 


— > — * 
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Then from the Magnetic Azimuth — — 100 15. 
Take the True Azimuth ß wc. 80 2 


The Difference is the Variation of the Compaſs Weſterly 20 13 


. 


The Latitude 135 100 N. Altitude 17“ 10. Declination 16* 5g/ 8. 
and the Sun's Magnetic Azimuth go? 10/ N. given, to find the True Azi- 
muth and Variation gf the Compaſs, 

900 of go? of 90 Of 
Lat. 13 10 Alt. 17 13 Sun's 16 59 Declination. 


Com. 76 50 Com. 76 50 Sun's Diſt. 106 59 from the Pole. 


— —— — rr er rrnm—_—_ ———— 
Complement of the Latitude — — 760 5of 
Complement of Altitude — — 72 50 
Sun's Diſt. from the Pole — — 106 59 
Their Sum is —— — 256 39 
Half that Sum is — — 128 19 
Sun's Diſt. from the Pole — — 106 59 
The Remainder — — 21 20 
— 
The Arith. Com. of Sine Com. of Lat. 7650 o. 0116 
The Arith. Com. of Sine Com. of Alt. 72 52 o. O21, ; 
The Half Sum — — 128 19 9. 894 pt 
The Sine of the Remainder — 21 20 9. 5608 
Their Sum is — — — 19. 4884 
Half Sum is the S. of the Sup. of Z the Az. 33 42 9. 7442. Which 


being doubled is 67 24/, and ſubtracted from 180? leaves 112. 36 the Tr.Az. 
From which ſubtract the Magnetic Azimuth — 90. 10 


Gives the Variation of the Compaſs — 22.26 Eaſterly. 


Norte. If the Lat. had been S. and the Decl. N. the Azimuths 
muſt have been counted from the 8. which wants no Example. 


1 To 


27 


To work an OBsErvarT1ON, or to find the LatiTupe of a 
PLace, by the TABLES of the Sun or STAR's DECLINa- 
TION and ZENITH DISTANCE. 


HE Latitude is an Arch of the Meridian, contained between the 

Place of Obſervation and the Equator : And is found by taking the 
Height of the Sun or Star above the Horizon when on the Meridian by a 
Quadrant; this Altitude ſubtracted from 90, gives the Zegith Diſtance, 
with which, and having the Declination of the Object, we can find the 
Latitude of the Place of Obſervation. 

Firtt, Take Notice, whether the Sun or Star be to the Northward or 
Southward of you at the Time of Obſervation, if they are to the North; 
2 call your Zenith Diſtance North, but if to the Southward, call it 

uth. LM. | 

Secondly, Obſerve, whether the Sun or Star hath North or South De- 
clination ; if the Zenith Diſtance be South, and the Sun or Star to the 
Southward of the ay cm (which is called Declination) then from 
the Zenith Diſtance ſubtract the Sun or Star's Zeclination, and the 
Remainder is the Latitude of the Place of Obſervation ; but if North 
Declination add; and that Sum will give the Latitude of the Place. 
If the Zenith Diftance be North, and Declination South, add; but if 

the Declination be North, ſubtract ; and that gives the Latitude of the 
Place. | 

If the Sun hath no Declination, then the Zenith Diſtance is the Lati- 

tude of the Place, 


+ a A MP L B34 


Being at Sea on the zd. of November 1769, I found the Meridian Al. 
titude of the Sun, being South of me 46® 16/ the Declination 15 15/ 
South ; required the Latitude of the Place, 


The Meridional Altitude — 469 16/ 

; , g a * 90 OO 
The Zenith Diſtance — U — — 43 44 South 
The Declination November 3, —. — 15 15 South 
The Latitude of the Place ä — 28 29 North 


Being 


a 
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Being at Sea the 27th of March 1769, J found the Sun's Meridian Al- 
titude to be 379 35/7 N. the Declination 29 49! S. and the Height of tlie 
Eye above the Horizon 30 Feet; required the Latitude of the Place? 


The Meridian Altitude — 37? 351 

90 OO 
The Zenith Diſtance — — — — 52 25 North 
The Declination — — — — 2 49 South 
The Latitude — — 55 14 South 


Being at Sea the 21ſt of June 1771, I took the Altitude of the bright 
Star in Lyræ on the Meridian to the Southward cf me 50? 55/; required 
the Latitude of the Place? 


The Meridian Altitude — — 50 get 

90 oo 
The Zenith Diſtance ——— —— — 39 5 South 
The Star's Declination —— — — 38 33 North 


The Latitude of the Place — 77 38 Notth 


— — 
Being at Sea on the 14th of November 17751, the Star Fomelbaut 


being obſerved, and his Zenith Diſtance 20917 North, what is the La- 
titude of the Pl:ce of Obſervation ? | 


Zenith Diſtance — PS ce 209 17/ 

Star's Declination — — 30 55 

Latitude of the Place of Obſervation — — 91 12 
— — 


Being at Sea the 18th of June 1771, I found the Meridian Altitude of 
the Sun to be 725 17/, and the Sun was North of me; required the La- 


titude of the Place? 
Norte. In this Caſe it is plain that the Obſerver is between the Sun 


and the Equator ; therefore 


From the Sun's Declination — — — 239 26/0 North 

Take the Zenith Diſtance — — 17 43 North 

The Latitude required — — — 5 53 
E—— 


The ſame may be obſcrved when the Sun and Obſerver are South of 
the Equinoctial Line, i 
The foregoing Rules for obſerving by the Sun or Stars when they are 
at their greateſt Altitude, or upon the Meridian above the Pole ; but as 
in ſome Parts of the Earth the Sun dees not ſct for feveral Days, and 
ſome Stars never ſet, in that Cafe they may be obferved upon the Meri- 


dian twice in the twenty-four Hours, that is, once at their greatett Height 
| as 


K - - - 
* , . . ˙ A — — 


134 To r ITD THE LATITUDE, &c. 


as before, and again when they are at the loweſt, or upon the Me. 
ridian below the Pole, to work which Obſervation, take the following 
- Rule. | 

Add the Complement of the Declination to the Meridian Altitude, 
the Sum is the Latitude of the ſame Name with the Declination. 


Being at Sea, I took the Altitude of the Pole Star on the Meridian be- 
how the Pole 46? 21/; I demand the Latitude. 


Meridian Altitude — 46 217 
Complement of Declination — ä — 2 oo North 
Latitude by Obſervation =——— — — 4 21 North 


RULES 


FOR KEEPING A 
C 


Y keeping a JovuRnaL, is meant keeping ſuch an Account of the 

Ship's Way, that the Mariner may be able at any Time to aſcertain 
the Latitude and Longitude the Ship is in; it therefore ſhould be the 
great Concern of every Perſon who takes upon him the navigating of Ships 
to remote Parts, to be expert therein, as the Lives and — of ſo 
many Men are committed to his Charge. 

When a Ship is bound from one Place to another, which lies fo far 
from it, that ſhe is obliged to go out of Sight of Land for any conſidera- 
ble Time, as from England to . ; at the Time of her leaving Sight 
of the Land, ſhe is ſaid to take her Departure; and that Part of the Land 
ſhe then leaves, is ſaid to be the Place ſhe takes her Departure from; 
ſuch as the I and's End, Lizard, &c. and at the Time of taking ſuch 
Departure, the Captain, or Mate generally takes the Bearing and Diſtance 
of that Land (according to his Judgment) and fets it down on the * 
board, or in the Log-book, againit the Time it was taken, thus, Land's 
End N. N. W. Diſt. 5 Leagues, or Start E. N. E. Diſt. 5 Leagues, &c. 

In the ſame Manner may the Departure from any Place be taken, as 
may be ſeen in the firſt Day's Log of the following Journal, where the 
Log-book is marked in Columns, for Hours, Knots, Fathoms, Courſes, 
Winds, Lee-way, Tranſactions; and under it, the Columns for Courſes, 
Diſtance, Northings, or Southings, Eaſting, or Weſting, the Latitude by 
Dead Reckoning, Latitude by Obſervation, Longitude made, Longitude 
in Meridian Diſtance, Eearing and Diſtances. | 

Notice muſt be taken, that in the Column for Courſe, you are always 
to ſet down the Courſe you have made by your Reckoning for that 24 
Hours (i. e.) from the Noon of the Day before, to the Noon of the Day 
you work on, the Sea Account being always kept from Noon to Noon. 

In the Column for Diſtance, you are to ſet down the Diſtance. made by 
your Reckoning for that 24 Hours, | hs 
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In the Columns of Northing.and Southing, you are to ſet down the 
Difference of Latitude made in that 24 Hours, marking the Column with 
North, if the Difference of Latitude be North, and South, if South. 

In the Column of Eafting or Weiting, you are to fet down the De- 
parture made that 24 Hours, marking the Column with Eaſt, if the De- 
parture be Eaſt, and with Weſt, if Weſterly. 

In the Column marked Latitude by D. R. you are to ſet down the La- 
titude you reckon yourſelf in on that Day; and alſo the Longitude in the 
Column marked with Longitude, and in the laſt the Bearing and Dittance 
from the Land. 

The Variation, if any, muſt be allowed upon all Courſes ſteered, and 
upon all Bearings that are taken by the Compaſs (i. c.) if it be Eaſterly 
Variation, it muſt be allowed to the Right Hand, if Weſterly to the Left 
of the Courſe or Bearing, ſuppoſing yourſelf placed in the Center of the 
Compaſs, and locking directly forward to the Point you ate to allow the 
Variation, 


E K AMPLE 


Suppoſe I ſteer 8. W. and there is one Point Weſterly Variation, then 
my true Courſe is S. W. by S. or ſuppoſe I] ſet a Point of Land, and find 
it to bear by the Compaſs If. S. E. and I know there is Half a Point 
Eaſterly Variation, then the true Bearing is S. E. by E. 4 E. 

Lee-way muſt be allowed upon all Courſes ſteered, which is the Dit- 
ference between the Point which the Ship apparently ſails upon, and the 
Pcint ſhe really fails upon ; and muit be allowed to be on the Right Hand 
of the Courſe ſteered, when the Larboard Tacks are aboard, and to the 
Left Hand, when the Starboard Tacks are aboard; the Allowances are 
as follows : | 

Firſt, When a Ship is cloſe-haul'd, if all her Sails be ſet, the Water 
ſmooth, and a moderate Gale of Wind, ſhe is then ſuppoſed to make lit- 
tle or no Lee-way. 

' Secondly, The Ship being upon a Wind, and the ſmall Sails in, allow 
one Point for Lee-way. | 

Thirdly, The Wind blowing hard, ſo as to cauſe one Top: ſail to be 
taken in, allow two Points for Lee-way. 

Fourthly, When it blows ſo hard that both Top- fails are taken in, 
and the Sea runs high, allow then three Points for Lee-way, © «» 
Fi.fthly, The Foreſail being furl'd, and the Ship tries under a Main- 
fail and a Mizen, allow four Points for Lee-way, for ſhe then makes her 
Way about four Points before the Beam, as is the Sca Phraſe. 

Sixthly, When the Ship trics under the Main-ſail only, ſhe then makes 
her Way about three Points before the Beam, that is, near five Point: 
for Lee-way. | 

Seventhly, If the Ship tries under a Mizen only, her Way is about 
two Points before the Beam, that is, allow fix Points, for Lee-way. 

Eighthly, When ſhe lies a-hull, that is, wich all her Sails furled, her 
Way is one Point before the Beam, and then ſeven Points is her Lee way. 

Ninthly, When a Ship is lying to under a Main-ſail, Mizen, &c. then 
obſerve how the comes up and talls off, and take the Middle between 
the two Points, and from that allow the Lee-way and Variation. . 

OTE, 


Q 007 TS re 
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Nor. In all Caſes Reſpect muſt be had to the Smoothneſs of the Wa- 
ter, or the Sea's running high, the Mould, and Trim of the Ship, and 
then the Allowances may be rectified with the greater Certainty by ſet- 


ting the Ship's W A a Compaſs placed on each Rail of the Ship's 
* 


varter, which is uſually ſet there for that Purpoſe. 

or it is well known that ſome Ships with the ſame Quantity of Sail, 
and with the fame Gale, will make more or leſs Lee-way than others; 
and alſo the ſame Ship when ſhe is out of her Trim, or differently loaded, 
will make different Lee-ways; for it is obſervable, that the more Water 
a Ship draws, the leſs Lee- way ſhe makes, becauſe ſhe then meets with 
a greater Reſiſtance in ſplitting the Water with her Side, than otherwiſe 
the would. 

The Lee-way may be eaſily found by the Azimuth Compaſs, by turn- 
ing the Inſtrument about, until you ſee the Wake of the Ship either over 
the Sights, or parallel to them; then the Point of the Cord, which is cut 
by the vertical Line in the Bex, which is neareſt to you, is the true 
Courſe ; the Difference between that and the Courſe given by the Com- 
paſs in the Bittocle, is the Lee-way required, which ought to be accoid- 
ingly entered upon the Log-board, | 

There is another Way of finding the Lee-way, by fixing a Com- 
paſs cut in Lead (or other Mctal) on the Poop, or ſome other con- 
venient Part of the Ship's Stern, with the Meridian parallel to the 
Ship's Side, and in the Center a Pin is fixed, to which is faſtened a ſmall 
Line of a good Length, with a Piece of Wood at the End of it, that it 
may be dragged after the Ship: The Point or Degree cut by this Line, 
will ſhew the Lee-way ; if it cuts the Meridian, the Ship makes no Lec- 
way, but if it does not, the Difference between the Meridian and where 
it cuts, is the Lee-way. 

By ſome of the above Methods, the Lee-way (if there be any) ought to 
be carefully obſerved as often as may be judged neceſſary; and theſe 
Obſervations muſt be punctually ſet down by the Officer of the reſpec- 
tive Watch; at leaſt if no Obſervation be made, he ought to ſet down 
the Lee-way according to his Judgment once or twice in the Watch, and 
by this Means the Courſe made good may be found to a much greater 
Certainty and Exactneſs, than by the common Method of allowing for 
Lee-way when the Day's Account comes to be worked (which is generally 
once in twenty four Hours) ; for an Obſervation muſt certainly be better 
than any Gueſs ; but if no Obſervation be made, the Perſon who is upon 
Deck, and has the Care of the Watch, is better able to make proper Al- 
lowances, while Things are freſh in his Memory, and while he is an 
Eye Witneſs of the ſeveral Accidents that happen, and certainly much 
ow capable than another who was not upon Deck during the whole 

Vatch, 

I have often admired to ſee how particularly every Thing is ſtated 
upon the Log-board, excepting the Lee-way ; and yet that (which 1s one 
of the moſt material Articles, ſince the Courſe according to the Compaſs 
mult be corrected by it) only allowed for next Day, according to eve- 
ry one's Fancy, thereby, as it were, keeping as many difterent Journals, 
as there are Artiſts (ſo called) on Board the Ship, and yet not one regular 

ournal properly amongſt them all, fince one of the moſt material Articles 


is only gueſſed at. 
45 s EXAMPLE, 
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E * A N r 1 


Suppoſe I ſteer N. E. by E. with my Larboard Tacks a-board, and 
make one Point Lee-way, then my Courſe made good is E. N. E. 

Lee-way and Variation, when they are both to be allowed one Way 
that is, both to the Right Hand, or both to the Left, add them together, 
and allow their Sum the ſame Way they were to be allowed. 

But if they are to be allowed one to the Right Hand, and the other 
to the Left, ſubtract the leſs from the greater, and allow the Remainder 
the ſame Way the greater was to be allowed. 


S444; Bo 


Suppoſe I ſteer N. N. W. with my Starboard Tacks a- board, and mike 
one Point Lee-way, there being at the ſame Time Half a Point Wetterly 
Variation ; I would know my true Courſe. . 

Lee-way to the Left Hand — 1 Point. 

Variation to Ditto — — 2 Point. 

Their Sum to be allowed to the Left Hand 1 Z the true Courſe is 
N. W. by N. 4 W. — 


LE Aa 2-L 


Snppoſe I fteer S. W. by W. with my Larboard Tacks on board, and 
make two Points and a Half Lee-way, and I have one Point and a Quarter 
Weſterly Variation, what is my true Courſe, 

Lee-way to the Right Hand 
Variation to the Left Hand 


2 1 Points, 

1 2 Points. 

The Remainder to be allowed to the Right Hand 1 Z the true Courſe 
W. 8. W. 4 Weſterly. — 


E AMPLE 


Suppoſe a Ship lying to under a Main-ſail with her Starboard Tacks 
on board, comes up E. by S. and falls off to N. E. by E. there being one 
Point Weſterly Variation, and the makes five Points Lee-way, what 
Courſe does the make good ? 

The Middle between E. by S. &, N. E. by E. is E. by N. for 
11 rn fix Points to the Left Hand, the true Courſe will be 

CurREnTs, The Way they ſet you, and the Diſtance you ſuppoſe 
you are driven by them, is to be ſet in the Traverſe Table for the Day 
as any other Courſe and Diſtance. 


SS & AMPLE 


| Suppoſe I try the Current, and find it to ſet W. by N. per Compatls, 


dene Mile per Hour, the Variation being one Point Eaſterly; then 1 . 
. . A Al 


riatic 
muſt 


cr 


ſe 


m——_ Fa 
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ſail in that Current 24 Hours, I ſet down in the Traverſe Table as a 
Courſe, W. N. W. Diftance 24 Miles. f 

HEAve OF THE SEA, Is to be accounted for in the ſame Manner as 
Currents ; as ſuppoſe there is a great Sea heaving towards the S. W. by 
my Compaſs, there being Half a Point Weſterly Variation, I then ſet 
down in my Traverſe Table S. W. by S. half Weſterly, with ſo much 
Diſtance as I judge the Sea has heaved the Ship. | 

At leaving the Land, the oppoſite Point to the Bearing (with the Va- 
riation) allowed upon it, and the Diſtance you judge yourſelf from, it 
muſt be ſet down in the Traverſe Table as Courſe and Diſtance, 


EX A N LE. 


Suppoſe having one and a Quarter Point Weſterly Variation the Start 
bearing by my Compaſs N. N. E. diſtant four Leagues, the oppoſite Point 
to N. N. E. is S. S. W. which with the Variation, makes S. three Quar- 
ters Weſterly, for the Courſe to be ſet in the Traverſe Table diſtant 12 
Miles. 

When you make the Land your Bearing itſelf (with the Variation 
allowed upon it), and the Diſtance you judge yourſelf from it, is to be 
ſet down in the Traverſe Table as a Courſe and Diftance, this needs no 
Example, | 

The ſeveral Allowances being made, and the Diſtance run on each 
Tack are ſet down in the Traverſe Table, and the Days worK'd as in 
the four following Day's Works, and in the Journal, | 


S 2: RULTRS 
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R NET ” E 8 
TO CORRECT THE 


DEAD RECKONING 


1 


O BSE RVAT ION. 


OTwiTnsTANDING the Rules already laid down for keeping 2 
Ship's Way at Sea, yet by reaſon of the ſeveral Accidents that 
may attend the Ship in one Day's Run, ſuch as ſwelling Seas, different 
Rates of Sailing between the Times of heaving the Log, Want of Care at 
the Helm in letting the Ship Yaw, or fall oft accidental Currents, ſud- 
den Squalls when no Account can be kept, &c. the Latitude by Ac- 
count, and Latitude by Obſervation may very often differ. Then it 
is neceſſary that proper Correction be made in the Difference of Lon- 
itude, 
. When you have made all the proper Allowances you can, fuch as Lee- 
way, Currents, Variation, &c. and till find that your Latitude by Dead 
Reckoning will not agree with the Latitude by Obſervation within five 
Minutes or Miles, then you muſt correct as follows: 

Firſt, Confider whether you have made proper Allowances for Cur- 
rents, the Heave of the Sea, and who has been at the Helm (for ſome 
Men will ſteer truer than others) if the Log has been properly hove, 
or any ſudden Squalls, or proper Allowance made for the Lee-way, &c. 
which of theſe you conjecture the Error is in, make what Allowances 

ou think meet to your Difference of Latitude and Departure by Dead 
138 and ſee if that will reform your Latitude by Account. If it 
agrees with the Latitude by Obſervation, you have gueſſed right (for 
you muſt always keep to the Latitude by Obſervation, that being the 
principal Thing to be depended on) but if it will not agree with the 
obſerved Latitude, it is to be ſuppoſed, there are Miſtakes in your 
Conjecture on ſome other Cauſe, which produces the Error in the Reckon- 


ing 3 to find wherein it is, and how to correct, obſerve the following 
ules. 
Firſt, 
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Firſt, If the Difference of Latitude be greater than the Departure, 
it is more probable the Error is in the Log, if leſs, in the Courſe ; but 
if they are nearly alike, it may be in both, and may be corrected by 
ſaying, as the Difference of Latitude by Account is to the Difference of 
Latitude by Obſervation ; ſo the Departure by Account, to the true De- 
parture ; then with the true Difference of Latitude and Departure thus 
found, find the true Courſe, Diſtance, and Difference of Longitude, 

Though this Method of correcting be laid down by ſome Authors, I 
have found by Experience, that it is better to take the Diſtance by 
Dead Reckoning, and Difference of Latitude by Obſervations, and with 
them fo find a new Departure, to which add the Departure by Dead 
Reckoning, and take Half for a true Departure, and with that and the 
Difference of Latitude by Obſervation find the reſt. 

Second, When the Difference of Latitude is greater than the De- 
parture, take the Difference of Latitude by Obſervation, and Courſe by 
Dead Reckoning, and with them find the Diſtance, Departure, and Dit- 
ference of Longitude. | 

Third, But if the Departure be greate?, then find the Diſtance by 
Dead Reckoning, and with that and the Difference of Latitude between 
the laſt Day and the Latitude by Obſervation on the Day you correct 
(which is always the true Difference) with that and the Diſtance, find 
the Courſe and Ditterence of Longitude, &c. 

Fourth, But if you are to correct for leveral Days, ſet down the Dif- 
ference of Latitude and Departure for each Day, ſince the laſt Obſerva- 
tion, or the leaving of the Land; in a Traverſe Table, and find the Dif- 
ference of Latitude and Departure by Dead Reckoning fince the laſt Ob- 
ſervation, and the Courſe made by Dead Reckoning, then obſerve how 
= are to correct (which is done by obſerving which of the foregoing 

ules it falls under) and from the Difference of Latitude and Departure 
vpon the Whole find the true Dittance, Courſe, and Difference of Lon- 
titude ; obſerving always that it is better for the Reckoning to be a-head 
of the Ship, than the Ship to be a-head of the Reckoning ; for if the 


Ship be a-head of the 3 ſhe may run a-ſhore before the Mari. 
e 


ner is aware of it; but if the Reckoning be a-head of the Ship, he is 
looking out for Land before he comes to it, and conſequently in lets 
Danger. 

When the Difference of Latitude by Obſervation is leſs than the Dif- 
ference of Latitude by Account, the Ship is a-head of her Reckoning; 
if more, the Reckoning is a-head of the Ship. 

When the Mariner is dubious of his Account of Longitude, he generally 
runs into the Latitude of the intended Port, and then ſteers Eaſt or Weſt 
according as it is ſituated. 

Before we conclude it may be neceſſary to obſerve, that the Manner 
of meaſuring the Ship's Way at Sea, is by the Loc and Hare Minute 
Grass, and a complete Reckoning cannot be kept, unleſs the Errors in 
theſe be corrected, 


THE 


— wo — — —_ 


1 


Le np LOG-LINE. 


E Wig Log is a flat Piece of Wood, in Shape like a Quadrant, having a 
Piece of Lead faſtened to the Bottom, which makes it ſtand or ſwim 
upright in the Water; to this is faſtened a long Line, called the Loc- 
Line, which is divided into certain Spaces or Knots, each of which ought 
to bear the ſame Proportion to a Nautical Mile (60 of which make a De- 
gree) that the Half Minute does to an Hour, that being the Time allowed 
for the Experiment. In dividing the Log-Line, 12, 15, or 18 Fathoms 
mult be left for Stray Line, according to the Eigneſs of the Ship accounted 
from the Log, before you begin to ſet out the Knots, and then put in a 
White or Red Rag, and from thence begin to divide the Line into 
Knots ; the Stray Line is to veer the Log pretty well out of the Ship's 
Wake, leſt the Eddy thould ſuck the Log after the Ship, and deceive 
you in the Reckoning. ; 

The Log is generally hove over-board from the Poop, and the Line 
veered out, the Man heaving it over the Lee-quarter, as far out of the 
Eddy of the Ship as poſſible (by the Help of a Reel upon which it is 
wound) as fait as the Log will carry it, or rather as faſt as the Ship fails 
from it; will ſhow according to the Time of veering the Diſtance failed, 
and conſequently the Rate of Sailing. But if the Line is not veered out 
as above, and the Log left to turn the Reel of itſelf, the Force required 
to do this, muſt undoubtedly bring home the Log, and occaſion an 
Error in the Account, 

Here we conſider the Ship to move with equal Velocity between the 
Times of trying the Experiment. But if the Gale has not been the ſame 
during the whole Hour or Time between the Heaving the Log, or if there 
have been more Sails ſet, or any handed, that fo the Ship has run more 
or leſs in any Part of the Hour, than ſhe did at the Time of the Expe- 
riment, or it ſhould fall little or more Wind at that Time, there muſt 
be Allowance made for it, according to the Diſcretion of the Artiſt. 

Mr. Norwood, and many others, have proved that 360,000 Feet, 
make a Degree of a great Circle, and 6000 the fixtieth Part to be one 
Minute or lite, therefore 6000 Feet is the Number from whence the 


Knots of the Log-Line ought to be deducted ; and if 6900, the Feet in 
a Nautical 


bu 
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a Nautical Mile, be divided by 120, the Half Minutes in one Hour, the 
Quotient will be 50 Feet for the Diſtance of each Knot on the Log- 
Line. 

Now five Feet being the tenth of fifty, let each Fathom on the Log- 
Line be five Feet, and ten of theſe Fathoms will make one Knot ; by 
this each Fathom will become a Decimal, or one-tenth of a Knot, which 
correſponds with all the Tables and Inſtruments uſed in Navigation, as 
they are decimally divided, conſequently the Ship's Run determined 
with more Exactneſs. Hence it follows, that ſo many Knots as the Ship 
runs in Half a Minute, fo —_ ſhe runs in an Hour. Care ſhould 
alſo be taken to meaſure the Log-Line pretty o.ten, leſt it ſtretch and 
deceive you in the Diſtance. 

The like Regard muſt be had that the Half Minute Glaſs be juſt 30 
Seconds, otherwiſe no Account of the Ship's Way can be kept, to prove 
which, let a Plummet of any Form or Weight be faſtened to a Silk- 
ſtring or Thread, with a Loop to hang on a ſmall Pin or Nail faſtened 
in any Place, ſo that the Plummet may ſwing freely; let it be 38 4 In- 
ches from the End of the Loop, to the Middle of the Plummet, and the 
Plummet cauſed to ſwing, each of thoſe Swings will be a true Second of 
Time, always counting every Time it paſſes the Perpendicular let fall 
from the Pin, and every Time it paſſes from the Perpendicular to the ut- 
moſt Swing, will be Halt a Second. 

If it happens that your Glaſs is not true, the Log-Line need not be al- 
tered, but uſe the following Proportions, viz. 

As the Number of Seconds the Glaſs runs is to 30 Seconds, or Half a 
Minute, fo is the Diſtance given by the Log to the true Diſtance. 


E 


A Ship runs at the Rate of 7 Knots in the Time the Glaſs runs; 
but meaſuring the Glaſs, I find it runs 34 Seconds; required the 


Diſtance. 
Then ſay, as 34 is to zo, ſo is 7. 5 to 6.6 the true Diltance ſailed 


in one Hour. 

Or ſuppoſe a Ship runs at the Rate of 6 Knots, but meaſuring the 
Glaſs, I ſind it runs but 25 Seconds, then ſay 

As 25 is to zo, ſo is 6. 5 to 7. 8, the true Rate of failing per Hour. 

Now with regard to the Sea bringing home the Log or a Swell, it 
muſt be left to the Judgment of the Mariner to make what Allowances 
he thinks proper, as it is impoſſible to give any general Rule. 

But if any Captain chuſes to keep to the old Way of making each 
Knot, 7 Fathoms or 42 Feet, let the Glaſs be about 25 Fs Seconds, and 
not condemn this Book, becauſe I difter from him in keeping the follow- 
ing Journal, in which I make each Fathom 5 Feet; and 10 Fathom a 


Kuot. 


Norte. The Account of Longitude made being what is kept in his 


Majeſty's Navy, and the Account of Longitude in, being what is 1 
rally 
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rally kept on board the Merchants Ships, I ſhall, in the following Jour- 
nal, ſhew how to keep both, and leave it to the Practitioner's Choice 
which he will make Uſe of ; they both being equally true, and there be. 
ing no Need of keeping more than one of them, the Columns may be 
filled up with Writing, in the laſt Bearing and Dittance from the Land, 
which is always done in Ships bound to the Eaſt Indies. 

The Method I have Sos to introduce the 28 Mariner into the 
moſt capital Part of Navigation, is, by ſnewing him firſt how to work a 
few ſeparate Days Works independent one of the other; and then pro- 
ceed to a continual Journal from London to St. Maries, and back again 


to Falmonth, in which I ſhall inſert moſt, of the Occurrences that com- 
monly happen at Sea. 


EXAMPLE 
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EX AMPLE EL 


Yeſterday Noon we were in the Latitude of 46* 28' N. Longitude 225 18/ 
W. and have failed 'till this Day Noon, as by the Log-board the Tide 
hiving all the Time fet S. by E. 2 4 Miles per Hour: Required the Ship's 
Place, and the direct Cours aud Diſtance made good ? 


Auguſt 7, 1770. 


2 — — —— — 
Los Boar. TRAVERXSEZ TABTLG. =: 


- ny 


A Courſes. Winds. [Lee-way. J's Courſes. | Diſt. N. | 5. | E. | W. 

6 |; N. N. E. W. N. N. E. 31 [28,6 J 11. gf 

6 E. N. E. 35 13. 4 32. 3 

0 E. by S, | 36 7. 35-3 | 

b | | 8. S. E. | 51 47. 1] 19. 5 

6 | S. by E. 60 58.8] 11. 7 | 

6 E. N. E. N. W. | — — | 
Dep. 


| | 


SY 


42. 112. 9|110. 7 
= 
D. Lat.] 50 gl 


_ * 
Crs WAY CY 4% 


ep.Lat. 46 28/ N. M Par. = 3156 

E. by 8. N. | [Diff Lat — 1 118. 5785 

| Preſ.Lat. — 45 17 N. M. Par. = 3054] 
þ 1 — 91 45 M. D. Lat. — 


Mid. Lat. — 45. 52 
8. S. E. Co. Mid. Lat. 44. 08 | 
Dep. Long. — 22.18 W, | 
Diff. of Long. — 2. 39 E. or 25 4of 
Pref. Long. — 19. 39 W. | 


Direct Courſe — S. 576 15/ E. 
Diſtance — 131 Miles. 


GN — 
A — re e ee mn 0 wr. 
f 


- — 


_— 
ec ——— 


— 


_ — 
— — 
um 


— : 


| 


the =__— — — 


2*—2“«•e» 


The courſes and Winds in the Log board being examined, it appears that the 
Ship goes large, and has no Lee- way; therefore the ſeveral Courſes from 
the Log-board are entered in the Txaverse TABLE without Alteration. 


Next the Fathoms and Knots belongi ng to each Courſe are ſummed up, and 
the Reſults are put in the Column of Diſtances in the Traverse TABLE; 
and to theſe Courſes and Dittances, the whole Ditference of Latitude and 
Departure are found. 


Then having the Latitude left, and the Latitude come to; find the Comple- 
ment Middle Latitude, and with that, and the Departure, find the Courſe, 
&. by Middle Latitude Sailing. 


Or with the Meridional Difference of Latitude find the Courſe, Difference of 
Longitude, by MsxCaTOR'S SAILING, 


Narr, When the odd Fathoms ate above five, we allow one Knot, but if under 
five, nothing is allowed. | | 
| | T E X A M- 
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| ee 
Being Veſterday Noon in Latitude 25 30/ S. and Longitude Io? 17; 


we have failed till this Day Noon, as per Log-board, in a Current ſe 
ting South 2 4 Miles an Hour, the Variation 15 Point Welt : Require 


the Ship's Place ? 
| | Sept. 7, 1769, 
Loo BOARD. TRAVERSE TABLE. 
TIC. Courſes. | Winds.” L. Way | Courles. |Ditt. N. S. | E. 
T 0 | 8. W. W. N. W. 1 S. by W. Z W. 30 28.7 
55 [2 8. by E. 4 E.] 32 30.6 9. 3 
PR 8. 4 E. 30 29.9 | 2.9 
al o E. by E. E. 39 18.4 34.4 
Sls 3 | | S. by E. 4E. 60 | 57.4 17. 4 
0% Es. by W. W. by 8. | — 
Fl [1 Diff. Lat.j169. o [64. 0, 
8 5 [4 4 | | 8, 
ols_ [2 — 
1056 [3 * 1 der 
Wis 5 F . Diff. Lat. — 2* 457 S. | 
125 fz S. S. W.. W. Dep. Lat. — 25 30 8. Mer. Parts 1583 
| Us [2 |: Mer. Parts 1-68 
215 Þ | Preſ.Lat. — 28 15 S. — 
214 {© F; M. Diff. Lat. 16; 
45 (© | [Sum Lat. — 53 45 — 
561 | ; 
655 s S. E. by S.] S. W. byS.|- | [Mid. Lat. — 26 52 
715 [+ 
| 855 4 Co. M. Lt. — 63 08 
96 07 —— 
10% 0 | Diff. Long. — 10? 15” E. 
1156 4 Diff. Long. — 1 oa E. or 1* ol/ f. 
1205 5. 4 a 3 2 | 


Pref. Long. — 11 17 E. 
| CEE 
Courſe is S. 18? 30! E, 
Diſt ance 174 Miles. 


The Confes and Winds in the Log-board being examined, it appears that the 
Ship is cloſe-hauled on each Tack, and one Point Lee-way being allowed, 
reduces the Courſes to S. W. by S. S. by W. S. E. and take a Courle for the 
Current S. theſe ſeveral Courſes being corrected by the Variation, 1 x Point 

Welt, give thoſe in the TRaverRse TABLE; to which the whole Difference ol 
Latitude and Departure is to be found as before. 


And hence the prefent Latitude and Longitude may be found, either by Middle 
Latitude or Meteator's Sailing; for as the Ship is ſo near the Equator, the 


EXAM 


Dikerence will be abnoſt inſenſible. 
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Yeſterday Noon we were in Latitude 332 4o/ N. Longitude 16 20, Weſt, 
the Sun was obſerved to ſet 5® 187“ from the North Point of the Compaſs ; 
we have failed till this Day Noon, as per Log-board, in a current OE 
W. S. W. 1 Mile an Hour: Required the Ship's Place, and her Courſe 
and Diſtance to the Welt End of the Iſland of Madeira? June 4, 1769. 


— Loc Board. F Traverse TABLE, 
INF. Tourſes. | Winds. L. Way Courſes. Diſt. N. | 8. | E. W. 
16 2 |S. by W. W. | | S.o1*E. | 40 { 40.0 o.) 
26 | | | S-10 W. 70 68.9) | 12.2 
30 [3 L 8. 44 W. 58] 4. | 40-3 
47 n 8. 55 W. 36 20. 29.5 
7 | | | 
* 3 Diff. Lat. 17 1. 2 o. 7] 82.0 
77 2 S. W. bys. W. bN. | | as © 7 
87 [2 | | 
97 14 | 2 E + 4 Dep.] 81. 3 
** | | | Before the Courſe can be corrected to put 
128 [1 | | into the Txaverse TARHLE, the Variation 
18 o — 4 of the Compaſs muſt be found from the 
28 5 1 | | S$un's true Amplitude, | 
38 |2 ' | The Declination is 229 30/ N. 4 
| — oF 22 81 0 7 
47 5 ks N. W. | Me 33 40“: Rad, : : * 220 300%: = 
be 8 | | So that the true Amplitude — 629 38/ W. 
76 4 | Mag. Amplitude = 50 18 W. 
96 | 4 | Variation _; 12 20 W. 
106 [I | The Courſes in the Log-board being cor- 
[116 [3 f | rected by this Variation and the Lee- Wax, 
orc: 1 will give the Courſes fitted for the Traverſe 
. 8 Table. 
Dep. Lat. — 33740 N. Madeira's Lat. — 329 20 N. Mer. Parts 208 
Diff. Lat. — 2 518. [Preſ. Lat. — 30 49 N. 1945 
Preſ. Lat. — 30 49 N. [Diff. Lat. — 1 36 113 
| Sum Lat. — 63 1 
en 127 


Mid. Lat. — 32 14 „ 
Co. Mid, Lat. — 7 46 N. Co. Mid. Lat. — 58 23 


Madeir. Long. — 1) 21 W. 
10 Pref, Long. — 17 56 


Pref. Long. — 17 56 W. The Courſe N. 17? 15/ E. Diſtance 101 Miles. 


: In the Work for the Amplitude, the Latitude at Sun-ſet was taken the ſame as 
iddle at Noon; for although there were about 46 Miles of Southing in that Time, 
„ the and ſo the Latitude, at Sun-ſet, was about 329 54/, yet the Amplitude bein 
W only about 15/lefs, the Alteration in Variation would ſcarely affect the Dif- 
” ference of Latitude, and, Departure found from the Courles ſo corrected. 
* E X A M. 


at the 
owed, 
Ir the 
Point 
Ice ol 


— nn, 
Dep. Long. — 16% 2o/W, 
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EX AM L E IV. 


Being Yeſterday Noon in Lat. 19 30“ 8. Long. o 1o/ E. This Forenoon 


we obſerved the Sun's Altitude to be 10? 4o/ when he was 80® 39/ from 
the North Point of the Compaſs; we have failed till this Day Noon, 
er Logboard, in a Current ſetting by the Compaſs W. N. W. 1 Mile an 


our. Required the Ship's Place, with her direct Courſe and Diſtance 


to the Iiland of St. Helena? 


Aug. 3, 1769, 


a 


200 BOARD. 


TrAvESRE Tarre. 


| -Courtes, Diff N. TS. E. W. 


* 
— ——— rr 


T7 Lee-] 
KF. [Courſe Winds. way. 5 7 1 
4 3 N. 13? 300 W.] 3836. 9! 8. 9 
6 | N. 24 45 M.] 38-] 34-5 | | | 15.9 
N. 4) i5 W.] 76 51. 7 55.6 
N. 81 0 W. 121.9 111.8 
| 125. 92.2 
J. Lat. map 


go? of. go? of 900 o 
lin. — 17 7 Lat. 19 30 Alt. 10 40 
—dſ . — 


© D. from the Pole 107 27 c. Lat. 70 30 EC. Alt. 79 20 


— —— C. Lat. 70 39 


he Half Sum 128 38 | Sun's D. 107 2 
Dift, — 107 27 
— . Sum 257 17 
Remainder 21 11 | — — 
Half Sum 128 38 
on — — 
The Arith. Co. S. Co. Lat. 70% 3o' o. oa 57 | 
| he Arith. Co. S. Co. Alt. 79 20 0.0072 
The Log, of Half Sum 128 38 9. 8935 
The Log. of the Rem. 21 11 9.5579 
| k 2) 194843 
| — 
The Sine of Half the Ag. 33 32 9.7421 
HC 


From the North being doubled gives 67 4 the Sun's Azi- 


muth from the North, and ſubtracted from 180 o, gives 
1127 56% the Azimuth from the South. 
From the Magnetic Azimuth $0? 300 N. 


Take the True Azimuth 67 4 N, 


The Variation — 13 26 W. 


For 


\ 21 


"or 
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For the Shir's Place. For the Bearing and Diſt. of St. Helena. 
Dep. Lat. — 19? 30'S. ||St. Helena's Lat. — 16% of 8. Mer. Parts 973 


Diff, Lat. — 2 5 N. rel. Lt. — 17 25 8. 1061 
Pref. Lat. — 17 25 8. Diff. Lat. — 125 ; 88 


Sum Lat. — 36 55 [Sum Lat. — 33 25 
Mid. Lat. — 18 27 Mid. Lat. — 16 42 
Co.-Mid. Lat. — 71 33 [[Co. Mid. Lat. — 73 18 

Lo E St. Hel Lon V 
Dep. Long. — 0 10 E. St. Helena's Long. — 5 53 W. 
Diff, Long. — 1 36 W.|[Pref. Long. — 126W, 


Pref, Long. — 1 26 W. Diff. Long. — 4 27 = 267 Miles. 


Courſe N 719 zo W. Diſtance 270 Miles. 


Here the Azimuth is worked with Yeſterday's Latitude; but had it been worked 
with this Day's, the Variation would have been 12“ 3o/ the Diff. Lat. 126 M. 
and the Dep. go M. 


A 


1 0 U R M A Ki 


9 
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FROM LONDON TO sr. MARIES; 


IN THE 


Nancy, Rob Lindſay, Commander, 


KEPT BY THOMAS WIER, CHIEF MATE. 


St. MARIES, in the Lat. 36* 59 N. and Lon. 23? 38! W. Bearing from the 
Start Point S. W. by W. Diſt. 391 Leagues. 


-\ 
2 


. —. 

Thurlk 

Nov. 1 
177 


Frid: 
17tl 


— Uö—ü1H—— 
—— 


Saturc 
1St] 


| 


Sund. 


19t! 


Mond 
20tl 
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Thurfday At 5 A. M. the Pilot came on Board; then we ghed and failed froni 
Nov. 16th. || Cherry Garden. At 11 came to with the Beſt Power “ at Black- 
1770. wall. Wind S. S. W. 


Freſh Gales and cloudy Weather, with Rain. 
Friday At 5 A. M. weighed and ſailed; and at ꝙ came fo an Anchor 
17th, at Graveſend, and cleared Slip, Wind from S. S. W. to 
N. N. W. 


——³ rĩj——— ———— — — 

At 4 P. M. weighed and failed, moderate Weather; at 9g came to 

Saturday {|| with the Beſt Bower at the Nore in 93 Fatlioms, fteſh Gales; at 
18th. 4 A. M. weighed and failed; at 11 came to Anchor in the 
Downs in 7 Fathoms. Deal Caſtle bearing W. +4 8. diſtant 

3 Miles, Wind W. by S, 


Sunday At 1 P. M. ſent the Pilot on Shore, Theſe 24 Hours, the firſt and 
19th. || middle Parts moderate and fair, the latter Part ſtrong Gales, and 
c:oudy. 


— 


— 


— 


— — — 


Strong Gales and cloudy. At 2 P. M. veered out the Long Ser- 
Monday || vice + of the Beſt Bower, got Top-gallant Yards down, At 
20th. 4 Pb. M. ſtruck Yards and Top-maſts. Theſe 24 Hours had very 
hard Gales of Winds. Wind W. by 8. 


— — — — — 
— ͤ—— ug. —ů—ů— 


Theſe 24 Hours for the moſt Part freſh Gales. At 4 A. M. hove 
Tueſday up the Beſt Bower, and let go the Small Bower ®. At 9 hove up 

21ſt. the Small Bower, and let go the Beſt Bower again. People em- 
ployed in making Points and Gaſkets. 


. —_—_— — 


CCLOLTV_=zj=z____HVT____—__ T_T _SA@A_==, 

At 6 P. M. Strong Gales with heavy Rain. At 8 veered out the 

Wedneſdayſ Long Service, and let go the Sheet Anchor under Foot. At 9g 

22d. A. M. hove up the Sheet Anchor. Wind variable from 8. by W. 
te W. | 


— 


Thurſday ¶Theſe 24 Hours for the firſt and middle Parts moderate and fair, the 


23d, latter Part ſtrong Gales. Wind W. by 8. 
Friday Theſe 24 Hours freſh Gales and fair. At 3 P. M. got Top-rallead 
24th, Maſt down; at 10 A. M. got Yards and Top-maſt up. Wind 
E. S. E. | | 


— 


—— 


1 


* Nor. It is cuſtomary in moſt Ships to have three Kinds of Anchors z 
namely, 


The Small Bower uſed to fix the Ship in Still Water and calm Wea- 
ther. 


The Beſt Bower, a large Anchor for riding in rough Weather, 
The Sheet Anchor, or largeſt, for fixing the Ship in ſtormy Weather, 


+ The firſt thirty Fathoms of Cable next the Anchor is called Short- 
and when the remaining Part is reeved out, it is called the Long-Service. 
* 


Service, 
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| | Lee- 24M 
H. K. F. Courſes, Winds. ark TRrANSACTIONS, Saturday November 25, 1775, 
: 3. by W. AW. N. IW.I At 2 P. . hove Hort, and hoiſted in the Long Boy, — 
4 | At 4 weighed and failed in Co. with a 40 Gun Man 0 . 
6 1 War, and 29 Sail of Merchant - men. 4 
8 At 6 South Foraland bore N. N. W. diſt, 4 Miles, 6 
10 ; At 2 A. M. Fairlee bore N. diſt. 6 Miles, 8 
12 W. N. bW. At 6 Beachy bore N. by W. 6 Miles. 10 
2 S. W. bW. XW. At 8 Beachy bore N. E. by E. 9 Miles. 12 
4 | Freſh Gales and clear, ſeveral Ships ſtanding yy - 
6 | W. N. W. ZW. N. Channel, cloſe-teefed both Top-ſails. 1 
8 W. S. W. N. byk. At 12 Bembridge Point bore W. N. W. 27 Miles. 6 
10 | Still in Company with the Fleet, 8 
12 8 10 
| Tn 2 
„ We But WEST, AI ER —— —— — Co: 
— ͤ— r = $. 30 
| | Lee- —— 
| H. K. . Courſes. Winds. way.] Ta AxNSsACTioxs, Sunday November 26, 1770, 
«FF ©-1 © W. S. W. |N.byE. 
enn 
6 5 5 Freſh Gales and clear. 
#84 51 0 | At 4 P.M. parted with the Fleet, they being bound 
| 0 1 I to Spithead. Dunnoſe bearing W. N. W. diſtant 
11244 6 21 Miles. 
| e ; At p let out one Reef of each Top- ſail. 
6] 4 | 4 At / A.M. Portland Light bore W. N. W. 9 Miles. 
41 4 5 At 10 A. M. bore N. E. 12 Miles. 
1410 14 Sail in Sight. 
10 4 2 S. by W. TW. N. N. E. 
2 . 
0 f | 


FROM LONDON TO sr. MARIES, 155 


e. Courſes Winds. way. TRANSACTIOoNS. Wed. Nov. 27, "19 
2 8 ' | | 
4 The Start N. by E. E. Diſt. 6 Leag . | Moderate Gales and fair Weather, at} 
4] 26. W. dy W. 1 W. IN. KE. 4 P. M. the Start bore as per Log, fro 
3:2 | which I take my Departure, it being in 
10 4| 6| che Lat. ges 7'N. and Long. of 3% 47 
12 5 | Weſt from London. 
2| 4| 71 ſhant bearing E. N. E. diſt, j Leagues, 
I 4 5 S. W. I W. . 
6| 5| 4] 
0.1 £8 .9 
101 61 3 | 
1-61 7 5 \ Variation 12 Point Wefterly. 
| Lat. by | Lat. by. Long. | 
Courſe. | 8 L Dc Re Obſer. Mer. Diſt. made. Long. in. 
W | 48:23 
[8.30 47W.| 121] 104| 62 7 1,4 | 5.22 


Tho Manner of working this Day's Work. 


The oppoſite Point to the Bearing of the Land is S. by W. 4 W. which, with 
the Variarion upon it (as before taught) makes S. I E. and diſtant from Land fix 
Leagues or 18 Miles, which are to be ſet down for the firſt Courſe and Diſt. in 
the following Traverſe Table. 


Then the firſt Courſe ſteered being S. W. by W. 1 W. the Variation allowed 
upon it will make it S. W. by S. 2 W. and the Sum of all the Diſtances from ſix 
o Clock, where that Courſe begins, to two o Clock, where it ends, being 24 
Miles and an Half, I double that Sum (becauſe the Book is marked only for eve 
two Hours) and it makes 49 Miles for the Diſt. belonging to that Courſe ; but if 
the Book had been marked for every Hour, as it is on board the Navy, and 
Faft-India Ships, then I muſt have taken the Sum, without doubling it, for the 
Diſt. and in the ſame Manner I reckon the other Courſe and Diſt. all which wilt 
be as in the following Traverſe Table. 


And then every Thing being found as on the other Side, I ſet them down in 
their proper Columns, as above. 


NoTz. I ſhall find the Courſe in the Journal for Degrees and Minutes; but 
if it be found for ſingle Degrees only, by Inſpection, it will be ſufficient in 
Practice at Sea: * | 


'% Thongh the Courſes here may differ fr-m thoſe made in the like Voyage; it is thought very. 
immaterial, as what is iatended here is only to exhibit the Manner of keeping a Journal. 


| 


| 


| 
| 


| 
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Courfes. itt. ' IX FT "WW = 
8. i E. 18 hs 18, 0 | oo, "= bs 
W. bys. 1 W.] 49 36. 3 32 
8. 8 1 W. 58 49. 7 29 
Diff. of Latitude 8. 104 oo. 652. 7 
| — — oo. 9 
61. 8 [Depart. W. 


The ſeveral Courſes and Diſtances in this Table looked out and caſt up as in 
the Rules for Traverſe Sailing, I find my Diff. of Latitude to be 104, and my 
Depart. 61 Miles and eight Tenths, then I mark down upon my Slate or the 
Paper I work upon, every Thing that is to be found ; and, as I find what they 
come to, I ſet againſt them, as follows: b 


Courſe S. 30% 4% W. Y Becauſe the Diff. of Lat. is S. and the 
Diſtance 121 Departure W. 

Diff. of Lat. 104 

Departure 62 Nor Ez. When the Tenths in any 


By D. R. 4 Lat. by D. R. 4823 
| Lat. by Obſervation 


Merid. Diftance o, 62 


Side are more than five or half a Mile, 
you muſt call that Side one Mile more 
than you found it to be ; but when they 

Long. made 1. 35 fare leſs than five, then you need take 

Long. in 5.22 no Notice of them; as, in this Caſe 
the Depart. being 61. 8; inſtead of the eight Tenths I put one Mile to it, and 
call it 62 Miles; but when you take the Diff. of Lat. and Depart. to find the 
Courſe by, then take them in Miles and Tenths. 


Then, in the firſt Place, with my Diff. of Lat. 104, and my Depart. 61.8, 
as taught in Plane Sailing, I find my Courſe to be 30? 47”, and my Diſtance 
121, Which I ſet down againſt Courſe and Diſtance as above. 


Second, For the Lat. by D. R. Third, For the Meridian 
Take the Latitude failed from — 50 7/ Diſtance, | 
And the Diff. of Lat, 104 Miles, or — 1 44 The Merid. Diſt. on the 
1ſt Day's Work is always 
the ſame as that Day's De- 
part. which is 62, or 12 2“. 


Sub. (as per Rules) gives Lat. by D. R. 48 23N. 


Fourth, From the Meridional Parts of the Lat. failed from, 3485, I take the 
Meridional Parts of the Lat. by D. R. 3326, the Remainder is the Meridional 
Diff. of Lat. 159; with this, and my Courſe, I find by Mercator's Sailing, the 
Diff. of Long. 1* 35/, this being my firſt Day's Work, it will be the Longitude 
made ; then, as the Longitude left and the Longitude made are both W. add 
them together, and that will be the Longitude in, 


| 3 | 
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Lee- 
H. K. F. Courſes, Winds. way. [TRANSACTIONS, Tueſday November 28, 1770. 
— — — — — — — — — | 
21 6 | 7 |S. W. by W. N. Freſh Gales and Cloudy at 8 (A. M.) 1 
al 8 4W. | Saw a Ship to the Northwaid. 
6] 8 N.W, | 
$ 8 3 
101 8] 2 8. W. I W | 
2] 8 i | 
71 | 
£ 0% 
b 6 9 | ? 1 
3663S. W. by S. W. N. W. 
91 7 T W. ; | 
214 ol x | | Variation 14 Point Weſterlv. | 
: Lat. by | Lat. by Longit. ' ö 
Courſe, Diſt.] S. | W. D. R. Obſer. [Mer.Dift.] made Long. in. | 
ae 11” | 
W. 179 1 97 45% N. 45 57 2.37 2.85 7.42 | 1 


— 


The Variation being allowed, and the Diſtances ſummed up as before, the Tra- 
verſe Table will be as follows; 


[Courſe - S. 32 11/W. 5 


Diſtance 179 | 

Courſes. it.] N. 8. E. |W. | pi 2b - 95 

—_— A r CY at. by D. R. | 

u. by S. 2W.| 62 f Irren 45.52 & 
0 S. W. 1 W. | 77 86.0 hy 6 4 7 8 45 83 

8. by W. 4 W. 42 29.5 14. on Erl 11 2 37 5 

— 222 — Long. made - 3 55 | 

| Diff. of Lat. S. = . 3 Depart, W. Longitude'in - 7 42 


Firſt; With my Diff. of Lat. 151, andi Fourth, For the Diff. of Long. take 
Depart. 95, by Plain Sailing, 1 find myſſthe Meridional Parts of Yelterday's. 


Courſe to be 32 11/, and my Dittance}]Latitude - 3326 
179 Miles. And of the Latitude this Day - 3104 
Second, For my Lat. by D. R. „ 

Itake the Lat. in Veſterday - 48 bQ23/ Gives the Merid. Diff. of Lat. 222 

And my Diff. of Lat. 151 Miles 2 31 — 


With which and the Courſe as in the 


Gives the Lat. by D. K. 45 52 firſt Day's Work, I find my Diff. of 


Long. to be 140 Miles. 

Fifth, For the Longitude made, 
Take Long. made Yeſterday - 19 35” 
AndtheDitt. of Long. made this Day 2 20 


Third, For the Meridian Diſtance. 
Take Merid. Dift. Yeſterday - 0 62 | 
And the Depart. this Day 1 35 


Gires the Mertd, Dit. - - 2 37 Gives the Long. made this Day - 3 55 


Sixth, For the Longitude in, 
Take the Long. in Yeſterday - 5? 22/ 
And the Diff. of Long. this Day - 2 20 


Gives the Longitude in - - 7 42 
— 
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| | Lee- 5 
H. K F. | Courſes, | Winds. way. [Ta ANSACTIONS, Wedneſday Nov. 29, 1770, 
1 2| 6 S. W. W. N. W. TM 
E268 7-8 Pine Gales and cloudy, 
161 

81 6 
| Io | 6 S. W. by S. W. by N. 1 

12 6 | 
1 2 c | 9 la firſt Reef both Top-ſars, 
{ 4 S | 
. : | S. S. W. W. I 
| N 4 
1201 4 | 
f 12 c In zd Reef both Top-fails, | Variation one Point Weſterly per Amplitude, 
| | Lat. by | Lat, by Longit. Bearing ar: Dif, 
© Coart?, 1 D;:1-3,:.1 9.3 DB. Obſer. [Mer.Diſt.] made. [Long. in. | in Le: +, 
3 —— cows | ns — — 1 — — — — — 
8. 20020 St, Mariet S. K. 4 

W. 130 | 121] 45 | 42.57 $77 89-1. 43-23 4. 58 8.45 | W. 205 i.cag, 


Having been very particular in explaining the working a Day's Work (in the 
two foregoing Days) and as all Days Works, where there is no Correction 
wanting, are to be worked from the Difference cf Lat. and Depart. by the 
Travels Table (as before), I have here only ſet down the 'Traverfe Table, 
and what all the other Things come to, and have left the finding of them 


to exerciſe the Learner. 


The Ship having her Starboard Tacks cn Board, 


the Lee-way, and Variation being allowed as before taught, will and, s 
tollows : 


By D. R. 


i 
| 
Courſes. Diſt. N. 8. E. W. 
48 | 
S. W. by S. 47 40. 6 26.7 
S. by W. IW. 30 45.0 13.0 
3.3 W. 30. o 1. 5 
Diff. of lat. S. 115.4 41.8 epart. W. 
Courſe — — S. 20 W. TT! K 8. ant WW; 
Diſtance — — 123 Diſtance | — | /—- 11 30 
Departure — — 40 W. > |[Departure — — — 45 
Lat. by D. R. 43-57 N. Lat. by D. D. — — 43.57 N. 
LA. by Obſer. * 43-589 be Lat. hy Obſer. — — 43.50 
S Nlerid. Diſt 
GiMierd, Diſt, — — 3.22 
Long. made — — 4.58 
Long. in — — — 8.45 


Put there being ſeven Miles between the Difference of Latitude and by Ac- 
count, and that by Obſervation, I therefore muſt correct; and as the Dif- 
ference of [.:titude ſince the laſt Obſervation is greater tian the Departure, 
it is moſt pro'-able the Error is in the! 
and then with the Ditterence of Latitude between the two Obſervations, and 
the Courſe by D. K.] find the Reſt as in the abave Correction. 


og; and I muſt correct by Ru LE II. 
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Courſe, and alſo upon the Middle, between what the comes up and falls off (as 


f Lce- 
Xe K. F. Courſes, | Winds. Way. | TRANSACTIONS, Thurſday Nov, 30, 1770. | 
#4 8 W. N. W. IS. W. 334 At 1 P. M. the Gales increaſed, ſo as to oblige 
41 4 - : us to take in our firſt Reef both Top-ſails ; 
1 H anded both the Top- ſails, and at 6 ditto to hand them; at 3 ditto 
8 Lay to, up N. W. off N. 5 hand the Fore-ſail and hove to, under 
10 f our Main-ſail and Mizen, it ſtill continu- 
12 rift 14 Mile per Hour. ing to blow hard, but ſmooth Water. | 
2 At 12 ſet Top-fail z more moderate, | 
4 Up N. by W. oir N.E.by N, | 
6 ö 
$ | 
10 Up N. N W. off N. N. E. | 
12 | | Set the Fore-ſail. Variation ore Point Weſterly. | 
A Lat. by | Lat. by [ Longit. Bearing and Diſt, | 
Courſe. |Dif.] N. E. D. R. | Obſer, [Mer. Diſt. ] made. [Long, in.] in Leagues, 
te; St. Maries S. W. 7 
N.3 32 E.] 37 | 37 | 2 | 44-27 | _ 3-20 4. 55 8.42 W. 271 Leagues. | 
Lee- | 
H. K. F. Courſes.] Winds. way, |TRANSACTIONS, Friday December 1. 17704 
1 N. W. W. [S. W. 4 
$13 4] W.N.W. | 5.W. 4 | 
6 2 X : 
8 Set both T. S. cloſe reefed. More moderate and ſmooth Water. 
101 3 N. W. W. S. W. 3 Out ad Reef both Top- fails. 
124 3 : 
2 3 9 | 
« 3 9 W. by 8. | S, by W. 2 | 
51418 ö 
8] 4 | 
101 4 Out 2d Reef both Top-ſails. 
121 41 9 | N. by W. | W. | 1% \Tacked, Variation one Point Weſerly. | 
1] La.by | Lat. by Longit, <2 
Courſe, Diſt.] N. | W. | D. R. | Obſer. |Mer.Diſt.] made. Long. in.] Bearing and Dift, 
N. 47* © Ist. Maries 8 W. 
W. | 741] 50 | 53 | 45-77 4.13 6.17 | 9.53 | W. 264 Leagues,| 


* 


The Ship, having her Larboard Tack on Board, the Lee-way mult be allowed 
to the Right=Hand : Hzving allowed the Lee-way and Variation upon the firſt 
taught in the Rules for laying to), the Traverſe Table, for November 30, will 
ſtand as follows : 


| Courſes, Dil, N. JS. | E. | W. Courſes. Dill. N |S. TE T W. | 
8 ——— —— — — — — — — — V 
/ N. W. by N. W. 22 17. 0 14.0 [N. by W. 66.9 2 5 
9 N. N. E. 12 111. 4. 6 N. W. by N. 19 15.8 10.6 [. 
c| N. E. by E. 9 | 5.0 7.8 N. N. W. 29 8. 5 7.7 
5 N. E. 6 4. 2 4.2 W. | 33 3352 — 
Cc | 
c Diff. Lat. N. 37.3 16.3 N. IW. | 10 [10,0 1.0 J 
8 | — 14.0 ; ö — 2. 
2 2 53-5 

| 2 | 2. 3 Dep. E. Diff. of Lat. Pp 6 Depart, 


* 


160 A JOURNAL OF A VOYAGE 
8 OR Lee- ; 
| H. k. |. Courſes. | Winds, way. TRANSACTIONS, Saturday December 2, 1770, 
Yen | — — ä 
2 5 W. by W. S. by E. I 
| 4 5 8 reſh Gales the firſt Part, the latter moderate 
16 6 ? | with Showers, 
| 8] 6 S. by W. | W.bysS. | 
110 6 
1121 5 
1 2 514 4 | 
S414 1-4 
S013 3 | | 
S818 8. E. S. E. + ]A great Swell from the S. W. for which I alloy 
110 8 E 24d Reef both Top- ſails fix Miles, 
1421 8 121 8 | Variation 4 Weſterly per Azimuth. 
| * by Lat. by | | Longit, "of 
; — Diſt. an 8 0 Obſer. Mer. Diſt.] made, Long. in. Bearing and Dit. 
1 — —— — 
F. s St. MariesS.W, by 
. W. | 136] 133] 27 [ 43. 4.40 6.43 1.30.35 "1 W. EW. 24L 
8 8 Lee- | 
| 1. K. | F. Courſes. | Winds way. |TRANSACTIONS, Sunday December 3, 177, 
1 2] 8} 4 S. by W.] E. by E. 
8 
: 8 : Freſh Gales and clear, 
Fer +13 
10 8 9 | 
16 7 4-0 
. 
1417 In Firſt Reef both T. Sails 
{ 6 7 
0 8 7 
104719 | 
E ne ts Variation one Point Wefterly per Amplitude. 
Lat. by | Lat. by Longit. 
Courſe. Diſt.] S. | W. | D. R. Obſer. Mer. Diſt. made. Long. in. Bearing and Dif 
1— 3 ens ocuaach „0 an — — 
3.229 300 St. Maries W. S. 
| W. 225 208] 86 | 39.36 39.40 6.6 8.43 12. 30 [W. T W. 182. 


In this Day's Work the Swell coming from the S. W. heaves the Ship toward: 


the N. E. and the Variation allowed upon it makes N. E. by N. + E. for tle 
laſt Courſe in the Traverſe Table for Dec. 2. 


5 


Diff. of Lat. 


. 


26. 8 [Departurt. 


_ Courſes, Diſt. | N. | . | | oy hh # |} Couries. Diſt.] N. S. IE. W.19 
8 8. W. by W. X W. 34 S. S. W. 225 208 86 ; 
ba S. W. 73 5 q 
9 8. E. 48 | 2 
S N. E. by N. I E. 6 4.8 — . « OS 
8 * 
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NoTz, The Current ſettin 
which makes N, E. by 


N. 


x per Hour N. E. I allow the Variation upon it, 
and ſet it in the Traverſe Table with z6 Miles 


Diſtance, as in the Traverſe Table for December 4, 1772, 


X 


Lee- N 
H. K. | F. | Courſes, | Winds. way. | TxaxnsacT10Ns, Monday December 4, 4 
A Calm. Ws 5 2 | 
4 ' Tried the Current, and found it to ſet N. E. 
0 : wr 1 4+ per Hour, at which Rate I allow it for 
314 S. S. W. TW. W. IN. 1 this 24 Hcurs. 
10 4 At 8 Moderate Gales ani thick hazy Weather. 
1 4 | . 
2| 4 | 
4, 4 
9 4 
1 9 S,W.LbS,4S.jW.byN.4N. 
10 
4 6 | | | Variation one Point Weſterly. 
5 Lat. by Lat. by Longit. ; 
Courſe, Diſt.] S. | E. | D. R. | Obſer. Mer. Diſt. made. | Long. in. [Bearing and Dift. 
2 St. Maties S. 77, 
8.30 W.] 38 | 37 | 2 33.59 6.4 _ 8.41 12.28 [W. 180 Leagues. 
— ' 
H. K. F. | Courſes. Winds. way. | TRANSACTIONS, Tueſday December 5, 1770. 
214 S. W. W. N. * £ 
4] 41 8 Moderate Gales and cloudy. 
6] 4] 8 Saw a large Grampus which ſpouted up Water 
Ci 84+ to a prodigious Height, 
r 3: $ 
2] 5 
*4.3 
4] 4] 6 S, 
6] 5 
Cs |- $1.8 
1.94 | . 
121 5 | Variation one Point Weſterly. 2 
| 7 Lat. by | Lat. by | Longit. | Long. a ; 
Courſe, [Dit.] S. [W. D. Obſer. Mer. Diſt.] made, ic, | Bearing and Diſt. 
* | | 8 Le: St. Maries S. 86. 
SW. Is | or | 74 [37.28 N. | 7:14 | 10.14, | 14.2 | W.150 Leagues. | 
| Courſes, iſt N. S | E. | W. 
S. by W. 48 47. 9.4 
8. S. W. | 22 20. 3 8.4 
N. E. by N. | 36 (29. 957. 420. 0 17.8 
| .9.c117.8 
Ditf. of Lat, 7. 2. 2 Depart. | 
— 


_ } 


— 


* 
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HJ. K. F. | Courſes. Winds. | way. |TaansacTions, Wedneſday Dec. 6, 1770. 

5 3 W. N. W. * I $710 "my — — — 
4| 3] +4 | Little Wind and clear, 

t 3 aw ſeveral Ships ſtar ding to the N. E. 

3 At 1 (A. M) ſpoke with the Two Brother, 
10 3 N. N. E. 0 from Barbadoes to London, Richard Arm. 
1220 [W. N. W. tage, Maſter, whom we took at flrſt for ; 

2| 2] 6 | French Privateer, and therefore we flood 

C}--3 1 away to the Northward to avoid them. 

81 8 8 

3628S. by. E. . E 1 
19 20 
1242 6 2 Var ation ore Point Weſterly, 
| 12 Lat. by | Lat. by Longit. — 
Courſe, Diſt.] N. | W. [D. R. | Obſer. Mer. Diſt.] made. Long. in. Eearing and Dit, 
| St. Maries 8.86, 
55 37.37 37-25 * 8.3 111.11 14.58 | W. 136. 
The Trawverſe Table for Dec. 6. The Traverſe Table for the three laſt Days 
Courte, Lit. N. 8. | E | W. 8 meiner | W. 
Nen r Monday Dec. 4. 37.C] 2.0 74.0 
| | [Tueſday Dec. 5. 91. c 37. 
W. | 1 | 31 [Wedneſday Dec. 6.18.6 — 
W. b N. 25 24.5 4.9 | 128. 1115 
W. 15S. 10 [25.9 15-9, 1.6 8. 6 4.0 
Ditf. of Lat. "$6 | 37. 5 Diff. of Lat. 4 . 


Now being to correct from the laſt Obſervation, which was Sunday Decem- 


ber 3, 


take the Northing, Southing, Eaſting 


55 


and Weſting for every 


Day 1ince, and bring them into a Traverſe Table as above, and find the 
Difference Fe 119.4, and Departure 109.5 by Case VI. in Pr Ax. 


SAILING, I 


nd my Courſe 


to be 8. 42? 337 W. which being leſs than four 


Points, I take the fame Courſe, and the Difference of Latitude by Obfer- 
vation 135, and find a new Departure 124, to which I add my Departite 
by D. R. 109. 5, the Sum is 233,5x is 116.7 for my true Departure, with 
which and my true Difference of Latitude, the true Courſe is found to be 
40% 41/, with this Courſe and Meridian Difference of Latitude 173 be. 
tween the two Obſervations, the Difference of Longitude if found to be 


148 Miles Weſt, then 


To the Long. in, on the Nay of Obſ. 
Add the Difference we made fince - 2 28 


Gives the Longitude in — 


Long. made on that Day — 


Difference of Long. — — 


- 


— 
dw -0O + 
ty + he db 
0 


11 11 | 
KL 


Merid. Diftance — 


129 30 W. | Merid. Diſt. on that Day 6* 6 
Depart. made fince — 1 57/ 


8 3 


— 


Which are all ſet down in their 
proper Columns above, but 
the Courſe, Diſtance, Differ- 
ence of Latitude and De- 
parture are omitted, as being 
of no great Conſequence, 


NorTr?, Corrected by RuULEs the IVth and Iſt. for correcting the Dean 


RECKONING. 
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„ 2 — — — — to—es — — — - 
„„ Toes | ws Tl "Ps 
— H. K. F. [ Courſes, Winds. way, [Tx ansacT10ns, Thurſday Dec, 7, 1170. 
Sp —— een — 2 — | Kr E047 4, | 
21 3] 4 { W. S. E. The firſt Part moderate Gales, the latter Part 
| 4] 4 { freſh Gales with Showers of Hail. 
6 | | | * 
17 8 ? 4 1 | | {Saw ſeveral Dolphins along Side. | 
r for ; 10 6] © | | | 
e ſtoodh | 12 7 8 
n. 2 7 8 | | 
4] 7] ® | 
6] 38] 4 | | 
$8] $8] 8 1 
wi 8] 9 a 6 * 
— 21 9 | 3 Half Point Weſterly Variation per Amplitude. 
d Dig | ; | Lat, by Lat. by Longit.: : : : 
i | Courſe, Diſt.] S. W. P. R. | Obfer, Mer. Diſt. made, Long. in. Bearing and Diſt. 
5 | * e As EI UE St. Maries, 8. 88, 
. 5. 79 W. 17c 33_ 167] 35. 52 Fe. 15.50 {| 14.37 18.26 | W. 74. Leagues, 
Days, ; ECT «OO ; 
Fe H. K. | F. Courſes, Winds. way, TRANSACTIONS, Friday December 3, 1770. 
- "PYRE TTY m5 | | 
| 419 Smart Gales and clear Weather, 
| 
p $ ; 6 | At 9 (A.M) ſaw two Sharks a Stern. 
| $ 
7 = $ : | | Looking out for Land, 
21 $8 W. N. W 
2 Dep, 4 8 
Jecem 112144 | | 
every 4134 | | 
5 10 71 6 | 
ad the | 7 2 8 JJ _ [{Voriation 4 Point Weſterl r. 2 
"LANE Courſe. |Datt. Lat. ty | Lat. by | | Lonent, Bearing and Dutt. 
in four D. R. | Obſer. Mer. Diſt. made Long. in. 
— | N. 589, W. 16 
ie | 36.45 | 56 37 14. 16 | 19.2 | 22.49 Leagues. 
, with — . — x — 
to be 8 
1 There being 14 Miles Difference of Latitude between my Latitude by D. R. 
and Latitude by Obſervation, therefore muſt correct from my laſt Ob- 
ſervation, 
6* 6 
al q a | , 
* As the Departure is greater than the Difference of Latitude ſince my laſt Ob- 
; ſervation, 1 correct by RuLe III. with the Difference of Latitude and De- 
Y parture: By Dzap Recxonins ſince that Time I find the Diſtance, and 
— with that and my Difference of Latitude between the two Obſervations, the 
| Courſe is found to be 81.46; and with the Meridional Difference of Latitude 
ou between the two Obſervations 68 and the Courſe, I find the Ditference of 
Bo Longitude 471/ = 4® 51/, which being added to 14 58/ , the Longitude in 
; De the Day I laſt corrected on, gives 226 49! W. the Longitude in, the Ret, 
A. are found to be as i. the Columns above, 
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ee. Courſes. | Winds. way. [Tz ANSACTIONS, Saturday December g, 1770, 


4 
5 At 10 (A. M.) came to an Anchor off the Town. 
5 
5 
5 


Lee- | "MY 


N,W.byW.FW. N. N. E.] 5 [At 7 (A. M.) faw St. Maries bearing N. W. diſtant 5 Leap, 


And at 11 (A. M.) a Boat came from Shore with the Ps. 
| duct Maſter. 
14 At 12 our Boat went on Shore with the Captain and four 
Men who were going to the Conſul, 
By Reckoning I make my Courſe from the Start to the 
Iſland of St. Maries S. W. I W. Diſt. 193 League 
Merid. Diſt. and Diff, of Long. as underneath, 
By obſerving the Alt. in the Morning at g, and in the Af. 
ternoon when the Sun had the ſame Altitude, [ 
found the Variation 4 Point Weſterly, 


— 


x at, by | Lat. by Longit, 5 
Courſe, [Diſt.] N. [W. | D. R. | Obſer. Mer. Diſt. made. Long. in. Bearing and Diſt, 
| de ee ls Treas Pe BEE? * wy 3 
| N. 530 
W. 48 | 28 | 39 | 36.58 Innen 


1111 me, 


Sunday the 1oth the People employed in ſtarting the freſhWater in the Hold. 


Monday the 11th at 8 (A. M.) the Captain came on Poard, and at 10 ent 
two Boats a-ſhore with Bales of Goods; at 12 ſent two more Boats with 
Goods: Wind at Wet. 


Tueſday the 12th continue ſending our Goods on Shore; at 9 (A. M.) the 
Betty of Dublin, John Calloway, Maſter, in coming to an Anchor run 
foul of us, and carried away Part of her Bow-ſprit, but did us no Damage; 
at 8 (P. M.) got the Reſt of our Cargo on Shore : Wind N. W. 


Wedneſday the 13th the Ship being clear, at 8 (A. M.) careened her, and 
ſcrubbed her Starboard Side; at 2 (P. M.) righted and held her the other 
Way, and ſcrubbed her Larboard Side; at 6 (P: M.) righted her and 
received on Board two Boats Load of Wine: Wind W. 


Thurſday the 14th got all the Wine on Board; at 12 ſent the Boat for freſh 


Water; at three (P. M.) the Captain went a-ſhore, and at 9 returned 
again: Wind Weſt, 


Friday the 15th the People employed in ſcraping the Maſts, and the Carpet: 
ter in caulking the upper Works: Wind S. W. with Rain. 


Saturday the 16th, at 6 this Morning the Captain gave Orders to unmoo!, 


which we did, and at 9 got on our Way towards England in Company 


with the Hector Frigate, William Makepeace, Commander, on a Cruz, 


At 11 Cape B. bore from us W. N. W. diſtant three Leagues: Wind at E. 
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FROM Sr. MARIES TO ENGLAND. (65 
| | 4 Lee- 12 | 
H. K. F. | Courſes, | Winds, | way. [Tz AnNsAcT1oNs, Saturday Dec. 17, 1770. 
T% Cape St. Maries bore WG. | 8 
4 N. W. diſtant 7 Leagues Moderate Gales and clear, St. Maries bearing 
1 N. E. by E. 4 N. S. W. as per Log, from which I take my Depar- 
8] 5 | ture in Company with the Hector. | 
10 5 | 
12 5 | 
2] 4 
4] 3 | ; | 
6 5 A large Swell from the S. W. for which I al- 
8 | low one Mile per Hour, 
10 
12 : 4 8 : | Variation 4 Point Weſterly, * | 
FS 3H Lat. by | Lat. by | Longit, q 
Courſe. |DiR.]N. | E. D. R. | Obſer. | Mer. Diſt.] made. Long. in. Bearing and Diſt., 
257 304 #15 3 5 D 1 
IN. 5 E. II -$ [112 | 28.1 | 38.17 r.c2 | 2.22 | 27.16 
| ay Ora Lee- 
H.] K. F. | Courſes, Winds. way. [TRANSACTIONS, Monday Dec. 18, 1770, 
Fenn. z. 1 
a 4 , 7 Fine Gales and cloudy ; loft Sight of th 
61 8 | Hector in the Night, 
L | | | 
10 8 * E. by 8S. At 9 (A. M.) ſpoke with the Neptune from! 
124 8 Newfoundland beund to Malaga, Robert 
di 841.2 Gould, Commander, with dry Cod. 
C1: 1-6 
$1: $1 6 | | By taking the Altitude of the Sun in the 
$8] $8] 6 Morning and in the Afternoon, the Varia- 
10 8] 4&4 tion was found as under : 
12 | a | | | Variation + Point Weſterly, 2 
| | Lat, by | Lat. by I Longis, "1 
Courſe. [Diſt. { N. E. D. R Obſer. Mer. Diſt. made. Long. in. [Bearing and Dit. 
ei 
N.19 43E] 197] 185] 66 | 41.22 2.58 [19-50 | 
Courſes. Dit. N. 2. E. | "W. 1 
E. S. E. XE. 21 1 7.1] 19.8 
N. E. T EK. Jos | 79-5 77. 8 | 
N. E. 20 | 14.1 14. 
| | 84.6 111.7 
7.1 | 
3 — 
| | 77-5 1 | 1 
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| , | — | : Lee- { | | * — 
H. K. F. Courſes. Winds. way, | TRANSACTIONS, Tueſday Dec. 19. 1970, 
—̃ — FSI — — 
4 N.E. | E.S.E. | 
41 7 | 
| 6 | 7 | IFreſk Gales and clear Weather, the latter Part 
| 8] 7 | ſqually with Showers of Rain, 
101 6] 4 Saw a Ship to the Leeward with, her Mai 
25] 6] 4 j Tor-maſt carried away. 
268 IN. E. by E. S. E. by E. 
4] 6 | 9 | By taking the Altitude at 20 Minutes paſt g, 
. | and 37 Minutes paſt 10 in the Morning, the 
nr | Lat. was found by the new Tables as under, 
wh 38] 9 
12 8 9 | 1 Vari-tion 4 Point Weſterly per Azimuth, 
26 g Lat. by | Lat, by Lc Bearing and Dif, 
Courſe, [Diſt.| N. E. [D. R. | Obſer. of Lizard in L. 
N. 459 E.f 174] 1221124 | 43.24 | 43.27 N. E. byE. 230. 
— — — — Ta 
H. K. . Courſes. Winds. way. Tr AxsAcrioxs, Wedneſday Dec. 20, 1770. 
841 8 N. E. by N.] E. by S. Freſh Gales and foggy. 
8 
2 81 8 | [At Noon we ſaw three Sail a Stern of us, upon| 
181314 a Wind, with their Starbuard Tacks aboard, 
my 61 2 
21 6] 2:| N. B. 8. E. 
| 6 : 4 
1 
12438 8 | | We : | 
i121 01 2 | | I Variation 1 Point Wefterly per Amplitude. 
EW Lat. by | Lt. by Longit. 
Courſe, Diſt. N. | S. | D. R. Obſer. Mer. Diſt.] made. Long. in. Bearing and Diſt. 
1 | | Liard N. E. by E. 
Nabe E.] 787 16] 28 | 46.12 7.32 | 24.58 IB. r5o Leagues. | 
Courſes. Din. N. ls. E. | W.] |Courſes. Diſt.] N. s. K. V. 
N. E. K N. 82 | 63. 4 52. 0 N. N. E. 93 35. 6 
N. E. + E. 93 59. c| | 71.9 285 95 4. 
1 — —— ——ů— 
Diff. of Lat. mY 123. 9 Dep. Diff. of Lat. 88. 4 Depart. 
4 mn 1 ** 
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TRxANSACTIONS, "Thurſday Dec. 21, 1770. 


Lai »” * 


cen oel yu «| 


— 1 


Courſes. | Winds. 


>» | : 


Lizard N. 71“ E. 


Ccr.rſes. 
N. E. by E. I N. S. E. by E. | 
| Freſh Gales, the latter Part ſqually. 
By "taking the Altitude of the Sun in the. 
Morning and the Atternoon, the Lat, was 
found by the new Tables, as under. 
Variation one Point Weſterly. 
Lat. by Longit. 8 | 
E. D.R. Mer, Diſt. made. Long. in.] Bearing ard Dift. 
1:1] 100 48.25 12,17 a6 Leagues. 


TRANSACTIONS, Friday Decemb. 22, 1770. 


- N. E. .. K. 
8 Freſh Gales and clear. 
61 8 E. by N. S. E. by S. Saw a large Ship on our Starboard Bow fland- 
el s ing to Weſtward. | 
0] + 
” : At 8 A. M. ſounded, with 79 Fathoms black 
21 6 E. N. E 8. K. Sand and Shells, keeping a Lookout for 
417 Z. S. E. Land. | 
01-7 
$ 8 
1018 | 
218 Variation 1 4 Point Weſerly per Amplitude. 
3 Lat. by] Lat. by Longit. 8 8. 
Diſt.] N. | E. | D. R. | Obſer, Mer. Diſt. made, Long. in. [Bearing and Diſt. 
Lizard N. 819 E. 
74 | 154] 49.20 17.5 8. 26 41 Leagues, 


There being 18 Miles 'Difterence of Lat. between the Lat. by D. R. and 
Obſervation ; and as the Departure is greater than the Diff. of 
by Rur III. then with the Diff, of Lat, 
the whole Depart, made ſince that Time, I find my Courſe, Diſtance, &c. 


at. I correct 
between the Obſervations, and 


. 
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Lee | 
K. IF.] Courſes. Winds. way. Ta auont 1 bons, Saturday Dec. 23, 1770. 


—— 


: Freſh Ga'es and very cold, ſaw ſeveral Ships 
N.E. by E. ZE, ſtanding to the Weſtward. 
9 E. 8. At 1 P. M. laid the Ship to, and hove the 
| 6 Lead in 70 Fathom Water with blackiq 
' Sand, and at the ſame Time ſpoke with th- 
E. . E. Lion, Turner, from Cork to London, ſent! 
£ 9 | | R our Boat, the Captain on Board her, wh 
6 
9 


** 


wt we 


returned again and brought ſome Liquor, 
At 2 hoiſted in our Boat and made Sail. 
At 8 A.M, ſaw the Lizard, bearing E. diſt. q 
| | Leagues, Wind at W. clear Weather, 
| | Variation 14 Point Weſterly. 


uw GOO a amAwUNya Go 


»w 0 © Gen 


hy we 
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Lat. by | Lat, by | Longit, 2 
Courſe. Diſt. D. R. Obſer, Mer. Diſt.} made. Long. in. Bearing and Diſt. 


— — — — — 357094 SUI eee 


| | 
— — — a 1 . Fa 


At 11 made a Signal for a Pilot, and at 12 got the Pilot on Board, who con- 
ducted her ſafe into Falmouth Harbour, and began to moor our Ship, Fal. 
mouth bearing W. two Miles, St. Maws S. S. E. diſtant three Miles, 


At 1 P. M. the Captain went up to the Merchants with Letters, &c. 


OF 


; 571 Y 4:6 


OF THE SURVEYING OF 4 


COASTS AND HARBOURS. 


t Reader may ſee how the Buſineſs of taking the Bearings of 
a Coaſt, and of plotting or delineating it, might be done; but 
as there are ſome Particulars which can be gained only by Experience in 
the Aar cf Surxverins, it will not be improper to apprize the Learner 
of them, and thereby qualify him to go more readily to Work. 


F ROM what has been already ſaid in Ontique Sartixe, an infel. | 
Ii 
art 


con- 


ra i To take the Draught of a Coaſt, in failing about it. 


Having brought the Ship to a convenient Place, from whence the prin- 
cipal Points of the Coaſt or Bay may be feen, either caſt Anchor, if it 
is convenient, or lie to as ſteady as poſſible ; or if the Coaft is too ſhoal, 
let the Obſervations and Meaſures be done in a Boat; then while the 
Veſſel is in a Stationary Situation, take with the Azimuth Compaſs the 
Bearings of ſuch Points of the Coaſt as form the moſt material Projections, 
or Hollows ; write down theſe Bearings, and make a rough Sketch of the 
Appearance of the Coaſt, obſerving carefully to mark the Points whoſe 
Bearings were taken, | 

Then let the Ship or Boat run in a direct Line, one, two, or three 
Miles, more or leſs, until ſhe comes into a Situation from whence the 
ſame Points before obſerved may be ſeen again; there let the Veſſel lie 
ſteady, as at the foregoing Station, and again obſerve the reſpective 
Bearings of the ſame noted Points, which are alſo to be wrote down, and 
a rough Sketch of the Coaft ſhould be taken from this Station: But 
. While the Veſſel is running, the Baſe Line from Station to Station, a more 

accurate Drawing of the appearance of the Coaſt may be made. 


To May theſe Obſervations, 


In ſome convenient Part of a Sheet of Paper deſcribe a Circle (the 

larger the better) on which Jay the ſeveral Bearings taken from the firſt 

F Station, and let them be numbered 1, 2, 3, &c. on the Outſide of the 
Circle: Alſo lay down the ſeveral Bearings taken from the ſecond Sta- 

tion, let theſe be numbered 1, 2, 3, &c. on the Inſide of the Circle, 
obſerving that the Bearings of the ſame Points are numbered with the 


ſame Figures. 


Y | Fourth, 
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Fourth, Draw a line to expreſs the Ship's Run both in Length and 
Courſe; and from that End of the Line expreſſing the firſt Station, draw 
Lines parallel to the reſpective Bearings, taken from that End, and 
marked on the Outſide of the Circle; alſo from the other End draw Lines 
3 to the reſpective Bearings taken at that End, and noted on the 

niide of the Circle: Mark the faterlection of each Pair of Lines directed 
to the ſame Point, with the Number annexed to their Bearing; and 
tluougli the Interſections ſo marked, draw by Hand a curved Line, ob- 
ſerving io wave the Line in and out, as near as can be like the Winding 
of the Coaſt itſelf, 

Fith, Againſt each Part draw the Appearance of the elevated, or low 
Ground, as marked in the Sketches, diſtinguiſhing Rocks, Cliffs, High 
Land, Lew Land, Sand, Hills, c. If there are any Currents or Eddies, 
expteſs them in their proper Places by Darts, the Points being turned the 
Way the Currents ſet, Put in the ſeveral Soundings at Low Water in 
{mall Figures, diſtinguiſhing whether Fathom or Feet ; ſhew the Time of 
High Water on the Full and Change Days by Roman Figures, and tell 
the Riſe in Feet: Put in a Cas corrected by the Variation, with a 
Scale of Miles or Leagues, ſuch as the Veſſel's Run was laid down by, 

Sixth, If there is a Shoal cr Sand on the Coaſt, let it be taken by a Boat 
ſailing round it, and keeping an Account of the Courſes, Diſtances, and 
Soundings: But to put it i1 the Draught, the Boat muſt from ſome Part 
of the Sand or Shoal, take the Bearings of two Points on the Coatt, whoſe 

arings have been taken from tlie Ship; or the Bearing of the Boat at 
ſome Part of the Shoal, or of ſome Beacon in that Place, muſt be taken 
by the Ship at the Stations where ſhe takes the Bearings of the Shore; 
for by either of theſe Means, one Point of the Land being obtained, the 
Reſt of it can be laid down from the Boat's Account. 

Seventh, If the Coaſt to be drawn is a Bay or Harbour, winding in 
ſuch a Manner that all its principal Points cannot be ſeen at two Sta- 
tions, let as many Baſes or Lines be run and exactly meaſured, as may be 
found neceſſary, obſerving that the ſeveral Diſtances run ſhould join to 
one another, in the Nature of a Traverſe, that each new ſet-off Objects 
or Points obſerved, ſhould be taken from two Stations at the Ends of a 
known Diſtance ; and that the Objects, whoſe Bearings are taken, do not 
extend fo much beyond the Limits of the Baſe as to make Angles with it 
of leſs than about one Half or three Fourths of a Point ; but rather reverſe 
ſuch Objects for the next meaſured Baſe ; for when Lines lie very oblique 
to one another, their Interſection is not eaſily aſcertained, . 

Eighth, If any particular Parts of the Harbour cannot be conveniently 
ſeen trom cither of the Stations; take the Boat into thoſe Places, and 
having well examined them, make Sketches thereof, eſtimating the 
Lengths and Breadth of the ſeveral Inlets, either by the Rowing or Sail- 
ing cf the Boat, taking as many Bearings, Soundings, and other Notes 
as may be thought neceſſary ; then annex theſe particular Views in their 
proper Places in the general Draught. 


Ninth, If there are any dangerous Sands or Rocks, befide inſerting . 


them in their proper Places, there ſhould be a double Line drawn through 
that Point, and one or more Objects on Shore, and for this Purpoſe : chooſe 
a Church, Mill, Houſe, noted Tree, a Cliff, or any other n= 

ICT | ing 
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Thing that can be diſtinctly ſeen at Sea, and which can be brought 10 
bear in the ſame Right Line with the Point to be avoided ; but if that 
Point is under Water, there muſt be two Land Marks brought to bear, at 
the Danger, either in the ſame Right Line, when it can be, or in two 
Lines; and that thoſe Land-Marks may be put down, in their proper 
Places, their Bearings muſt alſo be taken from two of the Ship's Stations. 

Tenth, It ſhould be remarked, in the Draught, what Places, if any, 
are unf.t for Anchorage, and what are fit, by writing rocky Ground, foul 
Anchorage, oY Anchorage; and in the latter draw the Figuze of 
Anchors : Alfo, if there is any particular Channel more convenient tu ſail 
through than another, it is to be pointed out by Lines d awn to its Eng 
trance from two or more noted Marks on Shore. 

The foregoing Method of ſurveying a Coaſt, ſuppoſes, in general, that 
it is taken by a Ship in her paſſing along, not having an 9 of 
going on Shore: But when the Circumſtances will permit, the Meaſures 
and Obſervations to be made on Land, the Survey can be taken more 
accurately than on the Water. 


To Survey an HarBovuk by Obſervations on Shore. 


Firſt, Go round the Place to be ſurveyed, and in the moft remarkable 
Points, and Bendings of the Shore; fix Station Staves, or itraight Foles, 
tall enough to be ſeen at a conſiderable Diſtance; but it at any of thoſe 
Places there is a noted Tree, Houſe, or any other remarkable Thing, 
that Object may ſerve inſtead of a Station Staff: And it will be conve- 
nient to black the Staves, and tye a Piece of white Bunting to the Top 
of each. 

Second, Chooſe a Spot of level Ground, on which merſure for a Baſe 
a Length of Half a Mile, or a Mile, if convenient, obſerving that the 
Direction of the meaſured Line be ſo laid out, that from both Ends of it, 
all the Station Staves before planted, or the Objects before remarked, 
may be ſeen. 

Third, From one End of the Baſe obſerve (with any Initrument proper 
to take Bearings) the Pofitiens, or Bearings of all the Staves or Ob- 
jets, and write them down ordeily : Do the ſame from the other End 
of the Baſe. 

Fourth, Theſe Meaſures being plotted or laid down, will give the 
moſt conſpicuous Points of the Shore ; the intermediate Spaces are to be 
filled up 8 the Sketches of them made on the Spot. 

Fifth, But if any of theſe Objects ſhould ſpread, on either Hand, fo far 
beyond the Limits of the Baſe, that at either End thereof, the other End 
and thoſe Objects or Staves ſhould appear nearly in the ſame Direction, 
or to make Angles, not exceeding about o Degrees; then it will be pro- 
per to chooſe another level Place, on which a Baſe may be meaſured like 
the former; and from the Extremities of which the Ends of the firſt Baſe 
may be ſeen, and alſo the remaining ObjeaAs or Staves, which were too 
oblique for the firſt Baſe; And proceed in like Manner to a 3d, 4th, &c. . 
Baſe, if neceſſary: The reſt like the Directions above. Sea Drauglus 
taken according to theſe Precepts, and neatly drawn, beſides the real 
Uſe they may be of, cannot fail to recommend the young Mariner, wha 
ſurveys and conſtructs them, to the 1 7 2 of his Svperiors, 15 

2 
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TO FIND THE 


HEIGHT of any Ozject at SE A, 


Diſtance between you and the Object will be the perpendicular Height, 
EX AMPLE, 


At Sea I found the Altitude of a Tower, after allowing for the Height 


of my Eye above the Water to be 15* 10/ at the Diſtance of 96 Fathoms 
trom the Bottom, required the Height? 


As Radius — — — 10. 0000 
Is to the Diſt. from the Tower — 1. 9822 
So is Tangent Angle A 15 10/ — 9. 4380 
To the perpendicular Height 25 — 1.4152 


A ; 96 LS 
Or it may be wreught by Scare and Comyass. 


But when the Object is not a Perpendicular, ſuch as Hills, Mountains, 
Rocks, &c, the Perpendicular Height may be found by obſerving the 
Altitude at any convenient Diſtance, and then go either farther off, or 
nearer to it, in a direct Line; and then obſerving the ſame again with 
theſe two Angles, and the Diſtance between the two Stations being care- 
fully meaſured, the perpendicular Height may be eaſily found either by 
GEomETRY, T RIGONOMETRY, or SCALE and Cour Ass. 


Being at Sea, I obſerved a Mountain whoſe Altitude. was 8 Degrees, 
and then ſailing towards it in a direct Line 3 Miles, I obferved the Al- 
—_ of the ſame Mountain to be 129 30', required the perpendicular 

cight ? | | 


By 


Wa tlie Object is perpendicular and the Diſtance to it can be 
meaſured with a Quadrant, find the Angle of Altitude, and meaſure 
the Diſtance to it as exactly as poſſible, you have the Angles and Baſe to 
find the Perpendicular by Right-angled Trigonometry. Or if you go back. 
ward or forward, until the Angle of Altitude be juſt 45 Degrees, the 
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Draw the Baſe at AD, and A ſet off the Angle D AC, by drawing 
AC, ſet off from A to B 3 Miles = 5280 Yards, and at B ſet off the 
Angle DBC by drawing the Line BC, to cut A C in C; from C let fall 
a Perpendicular to D, which being meaſured, will give 2106 Yards, the 
perpendicular Height required. 


By CALCULATION. 


Given, the Angles 8e, and Angle B 12? 30/, ſubtracted from 1807 
leaves Angle E = 167% zo“, and being added to Angle A, makes 175® 
30', their Sum being ſubtracted from 1809 leaves Angle BCA 4 30, 
and the Side AB 5280, to find the Side A C. 

As Sine C BCA = 4 39) 9. 8946 | > | As Radius 10. 0009 
Is to the Side AB = 5280 , 3.7226 2 to AC 15240 4 1800 
So is Sine . AFC= 167.39 9. 3520 So is S. 4 A 80 9. 1435 


— 
— 


To AC 15240 4. 1800 Io DC req.2106 3. 3235 
Hence the perpendicular Height is 2 106 Yards. 


In like Manner may the Height or Diſtance of any acdeſſible or inac 
ceſſible Object be found either at dea or on Shore; and the Angles may 
be taken with a Quadrant or Semi-circle, &c. it being no more than the 
Application of PAN E 'I'rRicoxomETRY. 

NoTtsz. The Reaſon why Z. B is ſubtracted from 1800 is, becauſe that 
if a Line ſtand upon or meet with another Line and make Angles, the 
two Angles will be equal to 1807 or two Right-angles. (Ever. I. 13.) 
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DISTANCES 


Ss 18K 


MOTION OF SOUND. 


See Oblique Sailing. 


Of the Curvature of the EARTH. 


OST Perſons know that if they are raifed above the Surface of the 
adjacent Land or Water, they can not only fee diſtant Objects 
that lie on that Surface better, but alſo ſee thoſe more and more remote 


as they advance higher. The Irregularity of the Surface of the Land 


will not be ſubjected to any ene Rule that will give the Diltance to which 
Objects may be ſeen at different Elevations ; but at Sea, where there is 
generally an uniform Curvature of the Water, upon the Suppoſition of the 
Spherical Figure of the Earth, thoſe Diſtances may euily be computed, 


RULE. To the Earth's Diameter add the Height of the Eye, mul- 
tiply the Sum by that. Height; then the Square Ront of the Product ts 
the Diſtance at which an Object on the Surface of the Water can be ſeen 
by an Eye fo elevated; and by this Rule was the Table annexed com- 
puted, the Diameter of the Earth being taken at 41798117 Feet, accor- 
ding to Sir Iſaac Newton's Meafures. This Table may be uſefully ap- 
Fliced to eſtimate the Diſtance of an Ob'e&t at Sea, the Elevation of that 
Object above its Horizon being known, 


EXAMPLE 


TO ESTIMATE DISTANCES, &c. 175 
EXAMPLE. I. 


Sailing towards a Head-land, on which is a Light-houſe, elevated 
600 Feet above the Surface of the Water, we ſaw the Lights at Night 
juſt appearing in the Horizon. How far were we at that Time diſtaut 
from the Light-houſe ? 

Look in the Table for 600 Feet, in the Column marked Height in Feet, 
and right againſt it, in the Column marked Diſtance in Miles, ſtands 
29,994, fo that the Diſtance may be reckoned abo 39 Miles, 


EXAMPLE I 


Being in Company with ſome Merchants walking on a ſandy Shore, on 
the Look-out for a Veſſel which was then expected, whoſe Top-gallant. 
Mait was 140 Feet above the Surface, Allowance being made for her 
Immerſion in the Water; we obſerved, through a Teleſcope, a Ship's 
Vane juſt appearing in the Horizon: How far oft is that Ship, ſuppoſing 
it the Veſſel expected ? 


Answer. Againſt 140 Feet, the Height, ſtands 14.488, that is her 
Diſtance. Here is no Allowance made for the Height of the Eye above 
the Horizon, but it is cbvious, that the higher the Eye the farther it can 
ſee. Now as Objects are ſcen in a ſtraight Line, and that Line is a 
Tangent to the Earth's Surface; therefore, it follows, that to find the 
Diſtance of. two elevated Objects, when the Right Line joining them: 
touches the Surface of the Earth between thoſe Objects; look for the Dif- 
tance anſwering to each Height, and their Sum is the Diſtance required. 


Thus, in the ſecond ExamPLE, ſuppoſe the Eye is raiſed fix Feet above 
the Water's Edge, it can ſee an Object on the Surface 2,999, or 3 Miles 
off; this Diſtance added to the 141 Miles, makes the Diſtance of the 
Ship to be 174 Miles. 


EXAMPLE n.. 


A Man being on the Main Top-gallant Maſt of a Man of War 209 
Feet above the Water, ſecs an 100 Gun Ship ſhe had engaged the Day 
before, Hull to: How fur were thofe Ships diſtant ? 


A Ship of 100 Guns, or a firſt Rate Man of War, is above Co Fect 
from the Keel to the Rails; from which, dedn<t about 20 Feet for the 
Draught of Water, leaves 40 Feet for the Height of her Quarter above 
Water: Now a Ship is ſeen Hull to, when her upper Works juſt diſap- 
pear. 


Then 200 Feet high gives 17,316 Miles, 
And againit 40 Feet ſtands 7,713 Miles. 
Their Sum, which is — 25,030 Miles, is their Diſtance. 
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It might perhaps hereafter be found uſeful to Mariners, could a Lift 
of the moſt conſiderable Light-houſes, and other elevated Objects in dif- 
ferent Parts of the World be obtained, together with their Heights above 
the Water; for as ſome of theſe Objects are ſo high as to be ſeen at the 
Diſtance of 30 or 40 Miles, and even more; and as their Diſtances, upon 
being firſt ſeen, could be near enough known by the Table, were their 
Heights known ; therefore ſuch a Lift might, on ſeveral Occaſions, not 
only give much Satisfaction to a Seaman, but even become of great Uſe 
to know his Diſtance from thoſe Objects, as he could theteby know how 
to increaſe or flacken Sail in order to fave his Tide, or other Emergency; 
alſo he would know better how to lay down the Diſtances of Rocks or 
Shoals that lie off a Coaſt, &c. 


A TABLE 


OP E of TERRESTRIAL 
finding the Dis r AN 
A TARLE for Ger a . 
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25 [. 122 125 : Cel ane to 650| 3500 is - 
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NEW METHOD 


THE LATITUDE AT SEA; 


By taking two ALTITUupEs either in the Forenoon or After- 
noon, having the intermediate Time meaſured by a com- 
mon Watch, with Eaſe and Accuracy, independent of the 
Sun's Meridian Altitude. 


INSTRUCTIONS. 


A Natural Sines are uſed in this Work, the Tables of which are not 
| very common, I ſhall here ſhew how to find them by the common 
1ables of Logarithms, and artificial Sines, exact to four Places of Figures, 
which will be ſufficient for the Seaman's Uſe ; but thoſe who want to ac. 


quire a greater Degree of Accuracy mult furniſh themſelyes with a Table 
of NATURAL Sixks. x 


How to find the NATURAL SINES, 


Enter the Table of Artificial Sines with the Degrees and Minutes 
given; take the Figure anſwering thereto, only ſubſtituting 3 for the In- 
dex, unleſs the Degrees and Minutes given be leſs than 5? 45/, if fo, 
ſubſtitute 2 for the Index, and therewith enter the Table of Logarithms, 
and find the neareſt Figures to them, the Natural Number correſponding 
thereto, will be the Natural Sine of the Degrees and Minutes given, 
exact to four Places of Figures. But as moſt Tables are calculated to 
five Places, you may annex a Cypher to it to make up the Number ct 
Places, which will be ſufficient for Practice at Sea, and if you make uſe 
of a Table of N. Sines conſiſting of 6 or 7 Places, you muſt reject the 
Overplus Figures towards the Right-hand, making T4 only of the 5 firtt 
Figures towards the Left-hand ; the ſame may be obſerved in the "Table 


of LoGAaRITHMS, &c. 
EXAMPLES 


for the 
it, in 
correſ 

It t 
the In 


Tof 


er- 
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EXAMPLES, 


Required the Natural Sine of 54* 7/ 

| the Artificial Sine of 54 7 is 9. 908 59 

Enter the Table of Logarithms with the ſame Figures, only retainjin 
2 for the Index, the neareſt Logarithm to it is, 3. 90859, the eee | 
ing Number to which is 8102, for the Natural Sine, exact to four Places, 
But as the Calculations are chiefly made to tive Places in theſe New 
Tables, I annex a Cypher to it, and then it will ſtand thus, 8 1020, which 
correſponds better with the Tables, without any ſenſible Error in the Cal. 


culation. 


To find the Degrees and Minutes anſwering to any Na- 
TURAL SINE given. 


This is done by reverſing the former Rule. 


E X M L 


Required the Degrees and Minutes correſponding to the Natural Sine 
$171? 


The Logarithms of 8171 you will find to be 3, 91227; ſubſtitute g 
for the Index inſtead of 3, and find the faid Number, or the neareſt to 
it, in the Artificial Sines, which is 9. 91229, the Degrees and Minutes 
correſponding to that is 5% 48/. 

If the Number of Places of Figures in the Natyral Sine had been 3, 


the Index muit have been taken 8, 


To find the LaTtiTupe at Sea by taking two Altitudes when 
the Sun is not on the Meridian, 


GENERAL RULES. 
To the Arithmetical Complement of the Logarithm of the Co, Sine of 


the Latitude by Account; add the Arithmetical Complement of the Lo- 


garithm of the Co. Sine of. the Sun's Declination ; and call that Sum the 
Logarithm Ratio. 

ubtract the Hours and Minutes when each Altitude was taken from 
each other, and Half the Remainder is called the Half Difference of 
elapſed Time; with which enter theſe Tables, and from the Column of 
Half elapſed Time, take out the Logarithm anſwering thercto, and ſet it 
down under the Logarithm Ratio. | 

From the Natural Sine of the greateſt Altitude ſubtract the Natural 
Sine of the leaſt Altitude, and find the Logarithm of their Difference z 
which ſet alſo down under the Logarithm Ratio. 

Add theſe three Logarithms together, and with their Sum enter theſe 


Tables in the Column of Middle Time, where having found the Loga- 
2 2 rithm 


— 
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rithm neareſt thereto, take out the Time correſponding to it, and put it 
down under Half the elapſed Time ; ſubtract the- lefs from the greater, 
their Ditierence will be the Time from Noon when the greateſt Altitude 
was taken. 

With this Time, enter theſe Tables, and from the Column of Rifing 
take out the Logarithm corceſponding thereto ; from this Logarithm ſub. 
tract the Logarithm Ratio, the Remainder will be the Logarithm of a 
Natural Number ; which being found in any common Table of Loga- 
rithms, and added to the Nataral Sine of the greateſt Altitude, will give 
the Natural Sine of the Meridian Altitude of the Sun at Noon, 

Having the Meridian Altitude at Noon, the Latitude of the Place is 
found by the uſual Method. 


N. B. If the Latitude found in this Manner ſhould Aiffer much from 
the Latitude by Account, it will be 1 7 to repeat the Operation, 
uſing tlie Latitude inſtead of the Latitude by Account, until the Refult 
gives a Latitude, nearly agreeing with the Latitude uſed in Computa- 
tion. 


E X A M PI. E. 


April the 19th, 3722. The Sun's Declination 11® 19 North, and at 
16 H. 2M. in the Forenoon the Sun's Altitude was 46® 557; then again 
at 11 H. 2) M. the ſecond Altitude was 54? /, the Latitude by Account 
is 46* go! North. Required the true Lat. and true Time of the Day 
when the greateſt Altitude was taken? . | 

H. M. 8. 
IT 27 oo Lat. per Ac. the Ar. Co. of its Co. Sine o. 16456 
10 2 oo J Sun's Decl. the Ar. Co. of its Co. Sine o. 00847 


— — —— — — ͤ¶————— 


Elapſed 1 25 oo added, gives the Log. Ratio O. 17333 


— — 


FAN 


z elap. T. 0 42 30 


— — 


The Sun's Gr. Alt. at 11 H. 29 M. is 54 7/, its Nat. Sine is 81020 
The Sun's Alt. taken at 10 H. 2 M. is 469 55/, its Nat. Sine is 73030 
Subtract the Remainder . w— — * | 1999 
The Log. Ratio — . — . 17333 
The common Log. of the Remainder — — 3. 90255 


* 


Ihe New Table of Log. of 3 the elap. Time for 42 M. 30 8. is o. 73429 
The Sum is the Log. of Middle Time — 4. 81017 


H. M. 8. 
The H. and M. &c. for which, by the New Table, is, 3 
du tract from its Half elapſed Time — — 0 4: 

1! gir Difference is the true Space of Time the Sun had tn 

zie to the Meridian when the gieateit Alt. was taken c 35 
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71 H. M. . 
By the Watch at 11 27 
Subtract fron 12 0 


Enter the Tables with 33 M. under riſing you will find the Log. 3. 01488 | 


The Ratio ſubtratted from it — — — 0.17333 
Its Natural Number is 694 — — 2.84155 
To the Nat. Sine of the greateft Alt. "> Gi — 8 1020 
Add the Nat. Num. of the above Log. — — 694 
The Sum is the Natural Sine of the Sun's Merid. Alt. 81714 


Whoſe artificial Sine 54* 48/ is the Sun's Meridian Alt. required. 
90 | 
The Sun's Mer. Alt. 54? 48/ 
The Sun's Zen. Diſt. 35 12 The Lat. was found by Obſ. the ſame Day 


n to be 46 30 / N. 
Lat. 46 29 N. no 


-- EXAMPLE IL 


Being at Sea in the Lat. of 4% 19' N. by Account, when the Sun's 
Declination was 129 16/ North, 10 H. 24 M. in the Forenoon per 
Watch, the Sun's Alt. was found 49. 09, and at 1H. 14 M. in the Af- 
ternoon per Watch, his Altitude was found to be 51? 59/. Required the 
true Latitude ? 

Times Alt, Nat. 8. Lat. 47197 o. 16880 
H. M. 8. 
10 24 — 49 of 75642 Sun's D. 12 16 o. olcoz 


I 14 —51 59 78783 Log. Ratio o. 17883 


Flap, T. 2 50 .O 3141, its Log. is 3. 49707 


2 elap. T. 1 25 o© its Log, in Col. of elapſed Time is o. 44077 


Subtract o 15 © Col. of middle Time correſponding to 4. 11669 


— — — — 


Tr. Time 1 10 2 its wy from Col. of Riſing, is 3. 65542 
T. per W. Ii 14 atio — — o. 17883 


Wat. faſt.o 4 o 3056, the Nat, Num. of this Log. | 3. 48659 


go® 


o 33 So finding they agree, the Watch muſt be right, * 


—— — - 


CY — * 
— — — —U—äẽ— —- . 


De — — — — — —— x — ei a EOS — 


182 THE NEW METHOD OF * 
99? o #18793 the Nat. Sine of the greateſt Alt. 


O M. Alt. 54 55 81849 the Nat. Sine of the Sun's Mer, Alt. whoſe 


— Art, Sine is 54* 56/ 
Zen. Diſt. 35 8 : 
12 


Lat. 47 20 N. Hence the Lat. by Computation may be de- 
pended upon, as it differs but one Mile from that uſed in the Gperation. 


EXAMPLE. 


Being at Sea in 50? 40 N. Latitude by Account, when the Sun's Decl. 
was 20” o' South, at 10 H. 17 M. in the Forenoon per Watch, the Sun's 
Altitude was found 17 13/, and at 11H. 17 M. it was found 199 41/; 
required the Latitude ? | 

; Times. 
H. M. 8. Alt. Nat. S. 
10 17 —17 13 = 29599 Lat. 50% 4&/ o. 19803 
11 17 O——19 41 33682 S.Dec.20 © o. oz 701 


— 


ä 


Elap, Time 1 _— | 4083 Log. Ratio ©, 22504 
4 elap. Time 30 0 
BL 
True Time © 31 ER Log. — 3. 61098 
T. per Watch e 43 © o. 88430 
Watch flow © 12 0 | 4. 72032 
EE 2. 96067 
Log. Ratio o. 22504 
| 2.73563 
90 o 
20 * 8 | a 
Jun's Z. Diſt. 69 58 44 The Nat. Num. of the above Log. 
Sun's Decl. 20 33682 The Nat. Sine of the gr. Alt. 


The Lat. 40 58 N. 34220 Sine Sun's Alt. whoſe Art. S. 2002. 


As the Latitude by Computation differs 42 Miles from that by Account, 
it is proper to repeat the Operation, uſing that laſt found inſtead of 
the Lat. by Account. 


49.58 


FINDING Tus LATITUDE art SEA: - 183 


49. 58 o. 19164 
20. 00 o. o2 701 
Log. Ratio o. 21865 
3. 61098 
o. 88430 
4.71393 
H. M. 8. 
Half elapſed Time o 30 © 
b . ho ei es 120 
True Times r 2. 93223 
Times per Watch o 43 © o. 21879 
Watch flow o 12 0 2.71344 
Nat. Num. 517 | n 
Nat. Rad. 33682 9oꝰ of 
| 34199 20 © 
Zen. Diſt, 70 O 
Decl. ; 20 © 
Lat. 50 0 


The Latitude laſt found differing only 2 Miles from the Latitude uſed 
in the Operation, it may be depended on, as tlie true Latitude, and the 
Operation is repeated with very little additional Trouble, but few Alte- 
rations being neceſſary: Hence it is plain, that if you are miſtaken in 
the Lat. by Account, yet by repeating the Work two or three Times, 
making Uſe of the Latitude laſt found in the next Operation, it will at 
laſt — itſelf to be true, by being equal to the laſt Suppoſition, which 
* evidently ſhews the Excellency of theſe New Tables. 

NoTe. When the Sun is upon the Equator, the Arith. Com. of Co, 
Sine of the Latitude will be the Logarithm Ratio, and the Operations 
are the ſame, let the Declination be North or South, or whether 
the Latitude be North or South. 

Hitherto we have conſidered both Altitudes taken at the ſame Place or 
Station, but as that is ſeldom the Caſe at Sea, the neceſſary Corrections 
for any Alteration of Station may be readily made as follows : 

If the Altitudes be taken, one in the Morning and the other in the 
Afternoon; and the Ship in that Time makes Eaiting or Weſting, the 
Time reckoned one Meridian will differ from that reckoned under my 
Meridian; and the Proportion will be as 15 Miles is to one Minute, fo 
is the Difference of Longitude to the Difference of Time, which muſt be 
added or ſubtracted according as the Ship fails E. or W. 


EXAMPLE. 
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EXAMPLE. 
CG: H. M, 
The firſt Altitude in the Forenoorn — 10 26 
The ſecond Altitude in the Afternoon 2 H. 43 M. 14 43 
Difference of Longitude made is 30 Miles W. equal to 3 
| 14 41 
10 26 
Subtracted is the elapſed Time —— — — 4 15 
— 


If a Ship had been failing to the Faſtward, tlie above 2 Minutes muſt 
be added; but unleſs the Difference of Longitude be confiderable, it is 


not — Notice, as it will make a very inconſiderable Error in the La- 
titude. 5 8 85 
Again, if the Ship fails or makes towards tliat Point of the Compaſs 
which the Sun bears upon, ſhe muſt raiſe the Sun's Altitude as many Mi- 
nutes as the Miles ſhe has run towards it; therefore the Miles run to- 
wards the Sun muſt be added to the firſt Altitude; but, if ſailing from 
the Sun, the ſame muſt be ſubtradted; if they are but few, they are not 
worth minding, and then the Seamen may make a very good Eſtimation, 
by looking at the Log Poard only, who, by that, will be able to aſcer- 
tain the Diff, of Long. made between the two Obſervations, as well as 
the Dittance failed to, or from the Sun, which will be of fufficient Ex- 
actneſs in the Practice of Navigation; and if the Ship makes an Angle 
with the Sun's Bearing, it may be readily found by the Table of Diff. of 
Lat. and Departure; and then either add or fubtra& according as the 
Cafe — as may be ſeen in the following Example, which is inſerted 
for the Benefit of thoſe who require a greater Degree of Accuracy. 


EXAMPLE: 


On Oct. 28th, 1769. The Ship ſtiling N. E. £ E. by Compaſs, at the 
Rate of 6 Knots per Hour; at 11 H. 28 M. 30 S. in the Forenoon per 
Watch, the Altitude of the Sun's lower Limb was cbferved 289 18 / above 
the Horizon of the Sea, the Obſerver's Eye being elevated above the 
Surface of the Water 20 Feet, the Sun's Bearing, by Compafs, at the 
fame Time S. by W. and at 2 H. 58 M. 30 S. per Watch, the Altitude 
of the Sun's lower Limb was obſerved 16 40 / above the Horizon, the 
Obſerver's Eye being elevated as before, the Lat. by Account of the Time 


of the laſt Alt, being 47 50! North; Required the true Lat, of that 
Station? 


Firſt 


Here the 
polite to 
led in th 
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ft obſer. Alt. of Sun's lower Limb 28? 18/ Second Dꝰ 160 40 p 
ſaction to be ſubtracted ts Refr. 3 N 


M. — | 
26 + cleared of Refraction 28 16 16 37 | 
43 jp of Horizon to be ſubtracted 4 4 
0 
* 28 12 16 3 | | 
41 Diameter to be added + 16 4 8 $ 
26 1 


net Alt. of Center 28 28 Second D' 16 49 I 


— — — — 


Here the Ship's Courſe makes an Angle of 3+ Points, with the Point 1 


uſt polite to the Sun's Bearing at the firſt Obſervation ; and the Diſtance * 

ls ed in the elapſed Time is 21 Miles, which in the Table of Ditference | # 

a- Lat. and Departure gives 16 Miles, to be ſubtracted from the firſt 1 
titude; therefore 28028 — 0 16/ = 289 12/ is the firſt Alt. and 16 

ifs is the ſecond Alt. to be uſed for finding the Lat. of the laſt Station; 

i- nd I find that the Ship has made 23 Miles of Diff. of Longitude Faſt, 

o- vr which 1 allow M. zo S. to be added to the Time when the ſecond 

m lt. was taken, 2 H. 58 M. 20 8. + 1 M. 30S. =2 H. 59M. 50 S. is 

It he Time to be uſed in Operation, 

l, Times per Watch. Alt. Nat. Sines Lat. 47 5a o.173cg 

S H. M. 8. 28 12 = 47255 Decl. 13 17 . 0178 

1 1 

(- 11 28 20 16 49 28931 Log. Ratios o. 18487 

e 

f 3 18324 Its Log. 4. 26492 

e 

1 Elapſed Time 3 31 30 


WERE”: <1 45 45 Its Log. o. 35142 
r 13 30 The Time anſwering to 4. 79931 
N. T. fr. Noon. o 32 16 Its Log. in Col. of Riting 2. 99442 
I per Watch o 31 40 Log. Ratio _— o. 18487 
| Watch flow 0 35 Nat. No. 645 — 2. 8895 5 
N. Man. 5 645 
Nat. Sine of Sun's gr. Alt. 47255 


The Nat. Sine of the Sun's Mer. Alt. 4/9000 == 289.37 Sun's M r, Alt. 


61 23 Zen. Diſt, 
13 47 Perl. 
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A 2 The 


186 THE NEW METHOD; &c: 


The Tables being only calculated to 30 Seconds; therefore to find the 
Logarithm of 1 H. 45 M. 45 S. you muſt find the Log. of 1 H. 4; . 
30 S and of 1 H. 46 M. add the two Logarithms together, and HK 
their Sum will be the Log. of 1 H. 45 M. 45 S. required; and for 32 M. 
15 8. find the Leg. cf 32 M. and of 32 M. 30 8. Half their Sum wil 
be the Log. of 32 M. 15 8. 

If there had been no Notice taken of the Time allowed for the Dig 
of Long. the Error in the Lat, on that Account would have been incoy. 
fiderable, | 

Having from theſe Operations obtained not only the true Lat. ly 
alſo the true Time of the Day; the true Azimuth is eaſtly determined. 
having oppoſite Sides and Angles given; and as a tolerable Watch can. 
not be ſuppoſed to vary in the Space of one, two, or three Hours, the 
Azimuth may be taken at any reaſonable Time afterwards, and the Variz. 


tion of the Compaſs aſcertained in a very eaſy and familiar Manner with. 
out the true Lat, 


E 


In the Lat. 5 1 300 N. the Sun's Declination 15 10“ N. at 2 M. pat 
6 in the Afternoon, the Sun's Altitude was 11 zo, the Syn's true Wi 
muth is required at that Time. 
As the Co. Sine of the Sun's Alt. 78 307 — 9. 99119 


Is to the Sine of the Honr from Noon 6 H. 2 M. «-90% 30/ 9. 99998 


So is the Co. Sine of the Sun's Decl. or 74? 50/ — 9. 98400 


— 


19. 48470 


— 


To the Sine of the Sun's Azimuth Bo? 2/ North — 9. 99339 
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TO FIND THE 
LON G-1 T-U-D-E 


B Y 


OBSERVATION AT SEA, 


Y the Earth's turning once round its Axis in 24 Hours, from Weft 

to Eaſt, deſcribing a Circle of 360?, conſequently any Place 15? 

Eatt of us muſt have the Sun, Moon, or Stars one Hour ſooner upon that 
Meridian; and thoſe Places lying Weſt of us' 15, one Hour after us: 


Hence, by knowing the exact Time that any celeſtial Body paſſes the Me- 


ridian of the Place you are in, and the Time it paſſes the Meridian of 
any other Place, the Difference between thoſe Times being converted into 
Long. by allowing 15 of Long. for every Hour, &c. will ſhew the 
Diff. of Long. between them. 

Having, in the foregoing Method of finding the Lat. at Sea, thewn 
how to find the True Time of the Day, and alſo the Going of the Watch, 
which, if it ſhould be found to gain or loſe, other Sets of Obſervations 
ſhould be taken on ſucceſſive Days, whereby the Daily Variation of the 
Watch may be found and allowed for, and the Time by the Watch ex- 
actly found; for it will be, as 24 Hours is to the Daily Variation; ſo is 
the Time from Noon to the Variation required ; which muſt be either 
added or ſubtracted, as the Cafe requires. 

The beſt Way, not only of ſetting the Watch to the true Meridian, 
but alſo finding when any Object is juſt upon, or paſſes over it, is, to 
take ſeveral Altitudes in the Morning, or before the Object comes to 
the Meridian, noting the Times of taking thefe Altitudes; again in the 
Afternoon, or when the Object has the ſame Altitudes as before, obſerv- 
ing the Time to each; then add the Times between each Obſervation into 
one Sum, and divide it by the Number of Times taken in the Forenoon 
or Afternoon, Half the Quotient will be the Time of the Sun, Moon, 
dec. paſſing the Meridian; and if taken of the Sun the true Noon, by 
which the Watch may be regulated, 
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To find the Loxcrrups IN, at SEA, by the 
Moon. 


OOK in the Ephemeris for the Time of her paiſing the Meridian on 

the given Day and the Day following, and take the Difference. 

Alſo take the Difference between the Time you obſerved her to paſs 
over the Meridian and the Time given in the Ephemeris ; and then ſay, 

As the Daily Diff. in the Ephemeris, is to the Diff. between the Ephe- 
meris and Obſervation ; ſo is 3609, to the Diff. of Long. 

For as the whole Diff. arifes in a Day, or by the Running through 
300%, conſequently any Part of the Ditf. will require a proportional Part 
: 3609, upon the Suppotition of the Moon's moving uniform during 24 

Ours, . 


Suppoſe on the oth of November 1771, I obſerve the Moon's Center 


to pals the Meridian 57 Minutes after one in the Morning; required the 
Long. of the Place ? 


In the Ephemeris I find the Moon's Center paſſes the Meridian that Day 
at 3 H. 24M. and the next Day at 4 H. 14 M. the Diff. is 10 M. and 

the Diff. between the Ephemeris = Obſervation is 50 M; then as 50 
: 10: : 360: 72 of Long. Weſt of the Meridian of Greenwich, which 
may be called the Meridian of London, as the Diſtance is ſo ſmall. 

The Longitude may likewiſe be found by Eclipſes of the Moon, by 
obſerving the Beginning, Middle, or End of an Eclipſe; this compared 
with the Time given in the Ephemeris, the Diff. converted into Long. 
gives the Long. E. or W.; but Eclipſes are better adapted for ſettling 
the Longitudes of Places on Shore than at Sea, where Men may be pro- 
vided with proper Inſtruments before-hand, and then comparing their 
ſeveral Obſeryations together, ſettle the Long, of Places very nearly. 

In finding the Long. by Obſervation there is this Difficulty, that a 
ſmall Error committed in Time makes a very confiderable one in Long. 
and therefore cannot be entirely depended on. 

There is another Way of finding the Long. at Sea by, the Variation 
Chart, conſtructed by M. Mountaine, F. R. S. which may be of great 

Service in correcting the Long. at Sea. 
Nor, For finding the Longitude by the Moon's Diftance from the 
Sun or a fixed Star, Ho the Nautical Almanac for 1767. 
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To find the LonciTups by the VartaTion 
CHART, 


F IND the Variation as exact as poſſible. 

Draw a Parallel of Lat. upon the Chart through the Lat. found by 
Obſervation, and the Point where it cuts the curve Line, whoſe Varia- 
tion is the ſame, will be the Ship's Place. 


. 


It is found by a good Obſervation that a Ship is in the Latitude of 187 
200 North, and the Variation of the Compaſs 47 Weſt; required the 
Ship's Place. 

Take from the graduated Meridian the Diftance between the Equator 
and the Lat. 18? 2o/ N. Lay a Ruler along the Equator, and flide one 
Point of the Compaſs along its Edge till the other cuts the Curve in 4* 
Weſt Variation, and the Interſection gives the Ship's Place, whoſe Long. 
will be found to be 17 11/ W. from London. 


The Difficulty in aſcertaining the Long. at Sea has inciined many to 
attempt it, ſome with a View of advancing Navigation; others, and by 
much the greater Number, who have exhibited their Thoughts upon this 
Subject, were viſionary whimſical Men, who, being ignorant of the Dif- 
ficulties attending ſuch a Diſcovery, and lured by the Hopes of the ap- 
pointed Reward, have fhnt themſelves up in a Cloſet to invent what 
every Man of Senſe muſt laugh at. 

But that great Artiſt Mr, Harriſon has invented a Machine to come 
neareſt to that wanted, whereby the Irregularities attending a common 
Watch are removed, but whether it's Compoſition will admit of being 
rendered of general Uſe, I cannot ſay ; but this is certain, that whatever 
Degree of Perfection ſuch a Movement may be brought to; vet, as 
every mechanic Inſtrument is liable to Accidents, it is to be feared, it 
will not be of that Utility withed for. 


o HOURS 


8. [2 Elopl. | Middle | Kifing. 7 Elapf, Middle | Riting, 
_ Time, | Time. Time, þ Time. 
O 2. 66121 2. 63982 | 9. 37654 o. 877174. 42386 | 2. 94656 
1 | oo | 2. 36018 | 2. 94985 | 9. 97860 o. 87015 [4. 43058 | 2. 96067 
1 2. 18409 2.11694 | 0. 33078 o. 863244. 43779 | 2+ 97454 
4} 2{00{2. 05916 3- 24187 o. 58066 o. 856444. 44459 |] 2. 98820 
2 |30|1. 96225 |. 33878 o. 77445 © Sons 4.451273. 00164 
3 1. 88307 | 3.41796 | o. 93284 o. 843174. 45786 | 3. 01488 
3] 1.81613] 3. 43490 | 1.06673 o. 83669 | 4. 46434 | 3. 02792 
4 1. 758143. 54289 1. 18271 o. 83030 | 4. 47073 | 3. 04677 
4 I. 70700 | 3. 59403 | 1. 28502 o. 82400 4. 47703 | 3- 05342 
5 1. 66125 3. 639781. 37683 o. 817804. 4. 48323 3.06 590 
i 1.61986 | 3. 68117 | 1.45931 o. 81169] 4. 48934 | 3 07819 
6 1. 582083. 71895 | 1. 53488 o. 80567 4. 49536 | 3. 09032 
6 1. 54733 | 3- 75370 | I. 50440 . 79973 | 4+ 501303. 10227 
710011. 515153. 78588 | 1. 66877 o. 793874. 50716 | 3. 11406 
7 1. 48520 | 3.81533 | 1. 72869 o. 788094. 51294 | 3+ 12570 
8 I. 45718 | 3. 84385 | 1. 78474 o. 78239 4. 51864 | 3. 13718} 
8 1. 43086 3. 870171. 83739 o. 776774. 52426 | 3. 14850 
9 I. 49655 } 3. 89498 | 1. 88703 o. 77122 | 4. 52981 | 3. 15969 
9 I. 38208 3. 918451. 93399 o. 76574 4+ 53529 | 3. 17072 
r. 36032 | 3. 94071 | 1. 07854 o. 76033 | 4. $4070 | 3. 18162 
1. 339153. 96138 | 2. 02091 O. 75499 2 54604 | 3. 19238 
t. 31896 | 3. 68207 2. 06131 o. 74972 | 4+ $5131 | 3. 20301 
1. 29967 P4- 00136 | 2. 09991 o. 74351 4. 55652 3.21351 
1. 28120] 4. 01983 | 2. 13687 0. 73937 | 4. 56166 | 3. 22389 
I. 26349 | 4+ 03754 | 2. 17232 . 73329 | 4+ 56674 | 3. 23414 
1. 24647 | 4. 05456 | 2 *20638 o. 72927 | 4. 57176 | 3. 24427 
30 | 1. 23010 | 4. 07053 | 2. 23915 o. 72430 | 4. $7673 | 3- 25428 
1.21432 | 4. 08671 | 2. 27073 o. 71940 | 4. 58163 3. 26415 
1. 199104. I0193 | 2. 30120 o. 71455 | 4- 58648 | 3. 27396 
I. 18440 | 4. 11662 | 2. 33063 o. 70976 | 4. $9127 | 3. 28363 
1. 170184. 13085 } 2. 35910 o. 70503 4. 59600 | 3. 29320 
1. 15642 | 4. 14461 2: 38667 O. 70034 | 4. 60069 | 3. 30266 
1. 14307 4. 157962. 41338 o. 69571 4. 60532 | 3. 31202 
1. 13013 | 4. 17090 | 2. 43939 o. 69113 4. 60990 | 3. 32128 
I. 11757 | 4. 18346 | 2. 46447 o. 63660] 4. 61443 | 3.33044 
4+ 19567 | 2. 43893 0. 68212 4. 61891 | 3+ 33950] 
1. 09348 | 4.20755 | 2. $I27L o. 67769 4. 62334 | 3+ 34847 
I. ©8193 | 4.21910 | 2. 53586 O. 67330 4. 62773 | 3+ 35734 
I. 07067 | 4. 23036 | 2. 55841 ©. 66896} 4. 63207 | 3. 36613 
1.05970 | 4 *24133 | 2. 58039 o. o. 66466 4. 63637 | 3- 37482 37482 
301. 4901 | 4. 25202 | 2. 60182 ©. 66041 4. 64062 | 3. 3.38343 
001 1.03857 | 4. 26245 | 2. 62274 o. 65620] 4. 64483 | 3. 39195 
t. 02838 | 4. 27265 | 2. 64316 6, 09904 4. 64399 | 3. 40039 
1. 01843 4. 28260 | 2. 66312 o. 64791] 4. 65312 | 3. 49875 
t. 00870 | 4. 29233 | 2. 63262 o. 04353 4. 65720 | 3.41792 
o. 999184. 301852. 70170 o. 63978 4.66125 3.42522 
o. 989884. 311152. 72036 o. 63578] 4. 66525 3.43334 
c. 98077 | 4. 320262. 73863 0. 63181 4. 66922 | 3. 44138 
9. 97134 | 4. 32919 2.73652 o. 62789 4. 67314 | 3. 44935 
o. 96310 | 4. 23793 | 2. 77505 o. 62400 | 4. 67703 | 3. 45724 
— — — — 1 — — —..ié— 
Ce 95454 4 34649 | 2. 79124 o. 62014 4. 68089 | 3. 46507 
o. 94614 | 4. 35429 | 2. $0809 o. 61632 | 4. 68471 | 3.47282 
. 93791 | 4. 36313 | 2. 82461 ©, 61254 | 4. 6$849 | 3+ 48050 
o. 92982 | 4. 37121 | 2. 84083 o. 60879 | 4. 69224 | 3. 48511 
0. 921289 | 4. 37914 | 2. 85675 a. bool 4: 69595 | 3+ 49566 
d. $1411 | 4. 28692 $7238 o. 60149 4. 69963 | 3. 50314 
. 99646 | 4+ 39457 | 2+ $5773 o. 59775 | 4. 70328 | 3. 51056 
o. 89894 4. 40209 | 2. 902232 o. 59414 4. 70089 | 2. 51791 
g, 89156 | 4. 40947 | 2.91795 o. 59056 4- 71047 Jo $2520 
ooo. 85530] 4.41673 | 2. 93232 o. $5700 


— — 


* * — 


| 3+ 53245 


». —— —— _— 


19T 
S 1 4 Elapl. | — won} Riting- | * 8 X Elapl Midale | Riſing. | 
| Time. | Time. | Time. | Time. 7 
—— — — — — — — — — 1 
3010. $8345 | 4+ 71755 3- 53959 || 30} 321© 41485 | 4- 85915 3.886257 
ooo. 5709947214 3. 54670 |\ 31199 ©. 41261 [4.88842 3.89097 
300. 57653 | 4: 7245” 3- 55375 [3139 o. 41036 | 4. 89007 3.89567 
ooo. 57310 [4 72793 3. 56074 32 o. 40812 4.89291 3.90034 
30 0. 56970 4+ 73133] 3* 56767 32 300. 40399 4.89513 3. 90408 
0 lo. 56632 | 4- 73470 | 3+ 57455 [33 oo o. 40368 | 4- 8973437 gogboJ 
30 [o. 56298 4+ 73895 | 3» 53137 [| 33 30 o. 40149 4. 39954 | 3+ 91420 
ooo. $5966 | 4+ 74137 | 3* $8814 || 34] ©2 1 39930 4.9173 391870 
30 0. 55637 | 4+ 74465 | 3 50486 || 34] 39 10+ 39773 4- 99390 |3- 92337} 
00e. 55311 4+ 74792 | 3- 6C1 52 35 212. 29497 4. gqo6ob 3. 2228 
| 30 o. 7497475116 3. 60813 || 355391 © 39232 | 4. 90521 3.93232 
o6 | oo | o. 54666 | 4+ 75437 2. 61469 | 36 50 o. 39069 | 4+ 91934 3.936790 
0630 54347 4.75756 3.62120 | 3 30 o. 33856 | 4- 91247 3.94123 
07 ooo. 54031 4.76072 3. 62766 37 20 o. 33646 | 4+ 91457 3. 94.566 
0730 o. 53718 4.76385 | 3- 63407 || 371 32 | 38436 | 4 91667 43+ 95995! 
08 ooo. 53496 4.76697 3- 04243 33| 00 o. 38227 4.91876 3.95443 
o8 zo o. 53995 4. 77005 | 3- 64675 381] 39 | 0» 38020 4.92083 3.95878 
ooo. 52791 4. 77312 | 3- 65302 || 39 00 | ©. 37814 | 4- 92259 3.96311 
09300. 52457 4.77016 3- 65924 || 39] 32 [© 27609 4. 92434 [3+ 99742 
o | 0010: 5218 4+ 77917 | 3: 66542 40 09 | O- 37405 4. 92698 2.9217 
10 | 30 o. 51886 A. 78217 | 3- 67150 40] 39 | 0+ 37293 4. 92.900 | 3+ 97 597 
11 005. 51559 4 78514 | 3- 67765 || 41 0 o. 37002 | 4- 93102 3.98 1 
111300. 51294 4. 788093 68 369 [4130.7 36801 | 4- 93302 3+ 95443 
12 ooo. 51002 | 4+ 79101 | 3- 63909 | | 42 do | ©. 36601 4. 93501 {3+ 95802, 
1230 lo. 59711 | 4+ 7939” 3.69566 || 42] 39; & 36403 4. 93790 | 3- 99250! 
13 | 000. 59423 4. 79680 3- 70155 || 43 oo o. 36209 | 4+ 93807 3- 99696. 
13300. 50137 4. 79966 | 3. 79745 || 43 30 0. 36011 4. 94992 | 4+ 00109! 
14 | 00 o. 498 52 | 4. 50251 3- 71329 | | 44 oo | ©. 35816 4. 94287 44. 0521 
14 | 39] 0- 49570 4. 8053313779” | 44 30 o. 35022 4. 944814. 00930; 
16 100 0. 49290 4. 80813 | 3 7245 8 | 45 50 0. 35429 4. 94074 4.01337 
BE ee ee e e ee Fane 
15300. 49212 4. 81091 | 3+ 73957 145 30 o. 35238 4.94865 14+ 91745, 
16 100 o. 48730 4. $1307 3.73625 46 50 o. 38945 4+ 95056 l. 02149 
16130 ©. 43462 4.81641 3. 74189 || 46 30 o. 34888 4.95245 [4.2547 
17 O0 o. 48189 4. $1914 | 3+ 7475 7 | 00 | 0. 34699 4.95434 4.02947 
171300. 47919 4. $2184 | 3+ 75397 47 \ 30 0. 34492 4. 93021 [4- 93344 
18 ooo. 47650 4. $2453 | 3- 75999 43100! 0- 34295 | 4- 95305 \4- 374 
18130 0. 473844 $2719 | 3- 79499 48150 . 34110495995 [+ ©4134, 
19 | 00| 0. 47119 4. $2984 | 3- 70955 11 49 50 o. 33925 4. 96175] 4- 04529 
19300. 46856 4. $3247 | 3- 77499 || 49 30 o. 33742 4. 96361 [4.04916 
20 |oo} 0. 45595 4. $3598 3. 78027 || 5© 50 o. 32550 4. 96 344 +4. 95304 
20 | 3010. 46335 4. $3798 | 3- 75573 50 30 6. 333754 96725 f. ces 
21 |00| 0. 46078 4. 84025 | 3+ 79195 |\ 5? 0 o. 33197 | 4- 99909 4. 0507 
21 | 300. 45822 4.84281 2- 79534 |] 5! 20 o. 33015 | 4: 97085 | 4. 09457 i 
22 | 00] 0. 45567 4. $4530 3. 80159 || 52 ooo. 328394. 97264 4. 06838 
22300. 45315 4.84788 3. 80682 2130 o. 326614 974427277 
23 oo 0. 45064 4.8 5039 3.8201 53 09 | 0. 3248531 4 97615 4 4+ 27595 
23| 30 0. 44515 4.85288 3.51717 || 53 zo o. 323094 977041. 9797 
24 | 00 0. 44567 | 4+ $5539 3. $2230 || 54 00 o. 32134] 4 97999 4.08344 
241309. 44321 4.85782 | 3+ $2739 54 z0 | 0. 319504 95143 | 4- 25719 
25 | 00} 0. 44977 4. $6026 3. $2245 || 55] 22 0.31787 14+ 98216 4. 000870 
25130 o. 43834 4. 86269 3- 33749 |\ 55 zo |0. 3101414 95459 | + 2945? 
2b | 00! 0. 43592 4.860811 3. $4250 55100 o- 31443 4. 98560 4- 09822 
26 30043355 4. 86750 3. 84748 56130, 31272 4.98831 4.10188 
27 | 00] 0+ 43114 4. 86959 3. 85242 || 57]©? o. 31103 | 4- 99900] + 10552 
27 | 301 0. 42878 | 4+ $7225 3. $5734 [| 57432 1 30924 } 4 99169 [4: 10915 
28 | 00] 0. 42642 4. 87491 3.8622 $8} 090910» 20766 | 4- 99337 11275 
2813010. 42499 4.87694 3. 86709 581300. 39599 4. 99504 4. 11634 
29 | 00 o. 42170 4.87927 3.87192 |\ 59 20 | 0. 394331] + gab3c | 4- 11992 
29 | 3010, 41945 4.88158 3.87672 || 59 zo o- 30268 | 4- 99335 4.1224 
13000 0. 41710 4.88387 3. 88150 60109 o. 30103 . 2853507 12722 
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F Elapt: Riſing. 8 + Elapf. | Middle Riſing. 
Time. Time, | Time. 
0 29939 4. 13055 30 | ©. 2143215. 05671 [4. 31801 
o. 29776 4. 13406 ooo. 21309 | 5. 08794 [4+ 32079 
o. 29614 4+ 13756 30 [o. 21187] 5. 08916 | 4. 32355 
o. 29453 4. 14104 | OO | ©. 21066 | 5. 09037 14. 32631 
0. 29293 4.14451 30 fo. 20045 | 5+ 9158 [4. 32906 
0. 29133 4. 14797 oOo. 208345. £9279 4. 33180 
0. 28974 4+ 15149 30 fo. 20704 | 5- 09399 [4+ 33452 
o. 28816 4+ 15483 ooo. 20585 | 5. 09518 [ 4. 33724 
o. 28659 4. 15824 30 [o. 20466 5. 09637 [4+ 33995 
o. 28502 | 5. 4. 16163 oo | 0. 20348 | 5. ©9755 | 4. 34265 
o. 28346 4. 16501 30 [o. 20230 5.09873 | 4. 34534 
O. 28191 4. 16838 co fo. 20113 | 5. 09990 | 4. 34802 
o. 28037 4.17173 30 [o. 199965. 101074. 35069 
o. 27884 4+ 17507 OO | 0. 19380] 5. 102234. 35335 
O. 27731 4.17839 30 [o. 19764 5- 103394 35600 
o. 27579 4.18171 oO fo. 19648 | 5. 104544. 35860 | 
o. 27428 4. 1850 30 [0.19534 | 5. 10569 | 4. 36128 
Oe 2727 4.18829 oo o. 19420 5, 106834. 36391 
o. 27127 4+ 19156 30 [o. 19306 5. 10797 | 4. 36652 
0.26978 | 5. 4.19482 oO o. 19193 | 5. 109104. 3691; 
o. 26830 4. 19506 30 [o. 19080 5. 11023 | 4. 37173 
o. 26682 4. 20129 oo | 0. 18968 | 5. 111354. 37432 
o. 26535 4. 20451 30 [o. 18857 5. 11246 | 4. 37690 | 
0.-26389 4+ 20771 co fo. 18746] 5. 113574. 37948 
o. 26244 4+ 21091 30 [o. 18635 | 5. 11468 | 4. 38204 
o. 26099 4. 21409 oo fo. 18525 5.11575 | 4. 38460 
o. 25955 | 5, $ [4.21725 30 [o. 18415 5.11688 | 4. 38714 
o. 258115. 4. 22041 co ſo. 18306 5. 117974. 38968 
o. 25668 514. 22355 30 [o. 181975. 119064. 39221 
o. 255265. 4.22668 ©O fo. 18089 5. 120144. 29473 
Oe 25385 4.22980 30 [o. 179815. 121224. 39724 
o. 25244 4.23290 46 o. 178745. 122294. 39975 
>| 0.25104] 5. 4.23599 46 30 [0.17767 | 5+ 12336 | 4. 40225 
0. 24904 4.23907 00 lo. 17660 5. 12443 4.40474 
o. 24825] 5. 4.24214 30 [o. 175545. 125494. 40722 | 
o. 24687 4.24520 4800 o. 17449 ] 5» 126544. 40969 
o. 24550 5. 4. 24825 l 431 30 o. 17344 | 5+ 127594. 41215 
o. 24413 O| 4. 25128 | 00 O. 17239 | 5+ 128644. 41461 
c. 24277 4.25430 30 [o. 171355. 129684. 41706 
©. 24141 4. 28731 0 oo fo. 170315. 130714. 41050 
o. 24009 | 5. 4.20031 30 [o. 169285. 131744. 42193 
o. 2367I | 5. 32 | 4. 26330 oO jo. 16826 5. 132774. 42435 
o. 23738 3654. 26628 30 [o. 16724 | 5. 13379 4.4267 
o. 2.3605 | 5. 064984. 26924 ooo. 16622 5. 13481 [4.42918 
0. 23472 31 4. 27220 30 [o. 16 520 5. 135834. 4313 
c. 23340 6314.27514 ooo. 16419 5. 13684 [4.43398 | 
o. 23209 94 | 4+ 27807 3130 o. 1631915. 137844. 43636 
o. 23078 254. 28099 ' OO | 0. 1621915. 13534 | 4. 43874 
0. 22945 55 4. 28391 [ 541 30 [o. 16119] 5. 139384 | 4. 44111 
©. 22819 84 | 4. 28681 51 00 fo. 16020 | 5. 14033 | 4. 44248 
22690 4.28969 30 [o. 1592115. 14182 | 4. 453 
22561 4.29257 oO | 0. 15823 | 5. 14280 | 4. 44818 
22433 4- 29544 30 0. 157255, 14375 | 4- 45052 
22306 4. 29830 oO [0.15627 | 5. 144764. 45286 
2218c 1. 30115 30 fo. 15530 | 5+ 14573 4+ 45515 
22064 1. 30398 OO | O. 1543415. 14669 | 4. 45750 
21928 $ | 4. 30681 30 [o. 153381 5. 14765] 4. 45981 
21803 4.30963 ooo. 15242 | 5. 148611 4. 46212 
21679 1.312 30 [o. 15146 5. 149574. 46442, 
21555 1. 31523 ooo. I 5051 4+ 46671 


[ 


— 


9 mn i. th 


— 
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3 HOURS. 193 


"MT 5 (T Elape, | Middte. q Ring, jj My s © Elapt. j Middte | Rifng, | 
Time. Time. | Time. | Time. 


— 
15146 | 4. 46899 || 30 30 
15240 [4.47127 || 31100 


5. O. 099815. 201224. 59436 
O 5. ©. 09909 | 5. 201944. 59627 
2 5.153344. 47354 || 31] 30 o. 09837 | 5. 202664. 59818 
0 5. 15427 4. 47580 || 32 oo jo. 09765 | 5. 203384. booos 
Joz |30|0. 14583] 5.15520 [4.47806 || 32 | zo fo. og694 | 5. 20409 | 4. 60198 
o. 5. 
O 8. 
O 5. 
5. 


156134. 48031 || 33 o ſo. 09623 | 5. 20480 4. 60388 
15705 4482553330 . 095525. 205814. 60577 
15797 [4.48479 || 34] 00 {0.09482 | 5. 20621 | 4. 60765 
15888 | 4. 48702 || 34|30 [0.09412 | 5. 20691 | 4. 609 52 


00| 0, 14124 | 5. 15979 [ 4: 45924 || 3500. 09342 | 5. 20761 [4.61139 


oO 
ewe | 
o5 | 30] ©. 14034 | 5. 16069 | 4. 49145 30 o. 09273] 5. 20830 4- 61326} 
00] ©. 13944 | 5- 16159 | 4+ 4936636 oo ſo. 09204] 5. 20899 | 4: 61512 
o 30 o, 13854 ] 5. 16249 | 4+ 49586 || 36] 30 [0.09135] 5. 20968 | 4. 61698] 


07 ſoo fo. 13765 | 5. 16338 | 4+ 49806 || 37 [oo [0.09067] 5. 21036 | 4. 61883 


— 
un 


07 130] 0. 13676 | 5. 16427 | 4. 50025 || 37] 30 [0.03999] 5. 21104 | 4. 62068 
oR [00 | o. 13587 | 5. 16516 | 4+ 50243 || 3800 jo. 08931] 5.21172 | 4. 62252 
08 | 35] o. 13499 | 5+ 16604 | 4. 50460 || 381 300. 08364] 5. 212394. 62436 | 
og ooo. 13411 | 5. 16692 | 4. 50677 || 39 oo ſo. 08797] 5. 21306 4. 62619] 
Jog] 30] o. 13324 | 5- 16779 | 4+ 50893 || 39 30 . 08730 5. 21373 | 4. 62802 
10 o. 13237 {| 5+ 16866 | 4. 51109 || 40100 ſo. o8664 5. 21439 | 4. 62984 


oo 
10 300. 131505. 169534. 513244030 o. o8 597 5. 21505 | 4. 63166 
ro o. 13064 | 5- 17039 | 4+ 51539 [41 oo ſo. 08531] 5. 21571 4.63347 
ei 5.17125 4.51753 [41 30 o. 08466] 5. 216374. 63528 
o. 128935. 172104. 5196642 oo ſo. 08401] 5. 21702 | 4. 63708 
1230] 0. 12808 | 5. 172954. 52175 [42 zo ſo. 08336 5. 21767 4. 63888} 
1300] o. 12723 | 5+ 17380 | 4- 52390 [|] 43[00[0. 08271] 5. 21832 | 4. 64067 
13] 30] 0. 126385. 17465 | 4- 52601 || 43] 30 lo. 08207] 5. 21896 4. 64246 
14|0010. 12554] 5+ 17549] 4+ 52812 44 | 00 [o. 08143 5. 21960 | 4. 64425 
{14 30] o. 12474 | 5- 17633 | 4+ 53922 || 44] 300. 08079] 5. 22024 | 4. 64603 
15 oo o. 12387 | 5417716] 4+ 53231 || 4500 [o. 08015] 5. 22088 | 4. 64780 


15] 39] 0. 12304 | 5+ 17799 | 4+ 53442 |] 45] 30 o. 07952 [5.22151 | 4. 64957 
o. 12222 |5. 17881 | 4. 53648 || 461000. 07889] 5. 22214 | 4. 65134 
116 zoo. 121405. 17963 | 4+ 53556 || 46| 30 fo. 07827] 5. 22276] 4. 65310] 
17 [oo o. 12058 | 5. 18045 | 4- 54963 || 47000. 07765] 5. 22338 | 4. 65480 
17];0]0. 11977 | 5- 13126 | 4+ 54269 |} 47] zo lo. 07703] 5. 22400 | 4. 65661 
is ooo. 11896] 5. 18207 | 4+ 54475 || 48] ooo. 07641] 5. 22462 | 4. 65336 
18]30o. 11815 | 5. 18288 ] 4. 546850 30 Jo. 7579 5. 22524 | 4. 66010 
19]00|o. 11734 | 5- 18369 [4+ 5488 5 [| 4900 fo. 07518] 5. 22585 | 4. 66184 | 
19] 300. 176545. 18449 | 4+ 55089 30 [o. 07457] 5. 22646] 4. 66357 | 
20]00]o. 11574] 5- 18529 [4+ 55293 || 50[00o. 07397] 5. 22706 | 4. 66530] | 
20| 30] 0. 11495 | 5. 186084 55496 | | 50] 30 b. 07337 
[2 ooo. 11416 5. 186874. 55098 || 51] coo. 07277 
21300. 11337 | 5- 187664. 55900 [| 51] 300. 07217 
22] 00 dy 5. 18844 | 4+ 56101 || 52100ſo. 07158 

115. 

5. 

5. 


T1 
2 
8 


888 


5. 227664. 66702 | 
5. 22826} 4. 66874 | 
5. 228864. 67046 
5.229454. 67217 
22300. 111 189224. 56301 || 52] zo ſo. 07099] 5. 23004 | 4. 67388 
23] ooo. 11104 | 5. 18999 | 4+ 56501 || £3] oo ſo. 07040] 5. 23063 | 4. 67558 
o. 110279 | 5. 19076 [4+ 56701 || 53] 30 fo. obg8r| 5. 23122 | 4. 67728 
24] 00| 0. 109 50 5. 19153 | 4+ 56900 || 54100 jo. 06923] 5. 23180 | 4. 67897 
124] 3o| o. 10873| 5. 19230 [4+ 57098 | | 54 30 o. 06865] 5. 23238 | 4. 68966 
25] oo ©. 10797] 5. 193064. 57296 || 55] 00o, ohSo8] 5. 23295 | 4. 63235 


to 
— 
us 
O 


25] 300. 10721] 5. 19382 4. 57494 || 55] 30 fo. 06751] 5.23352 | 4. 68403 
26] 00 o. 10645 5. 19452 | 4 57699 | | 55] 000. 06694] 5. 23409] 4- 63571 
26] 30]o. 10570 5. 19533 |4+ 57886 | | 56] 300. 06637] 5. 23466] 4. 68738 
127] 00]o. 10495 | 5. 19608 | 4+ 53082 || 57 oh. 06580] 5. 23523 | 4. 63905 

71 30]o, 10421] 5. 19682 | 4+ 58277 || 57] 30 fo. 06524] 5. 23579] 4. 69071 
|28] ooo. 10347] 5. 197561 4+ 53471 || 5805 [o. 06468] 5. 23635 4. 69237 
28 30]o. 10273 5. 198304. 58665 58] 30 ſo. 06412] 5. 23691] 4. 69493 
29] Oo. 10199] 5. 19904 [4- 58559 || 591000 


by 
63575. 23746] 4. 69595 
29] 300. 10126] 5. 19977 [ 4+ 59052 [| 59] 30 fo. 06302 5.23301 4.69733 
ꝛ0 OO]O. 10063 I,. 2c 0 4. $9244 go oo o. 062475. 2288517 4.69845 


* B 2 
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4 HOURS. 


000009010000000000[0000000900010009 


+ Elapf. | 


Time. 


o. 06192 
o. 06138 
©. 06084 
o. 06030 
0. 05977 
©. 05924 
o. 05871 
05818 
. 05766 
05714 
805662 
05610 
« ©3539 
- 05508 
05457 
05406 
- ©5356 
. 05306 
05256 
05207 


o 58 
- ©5109 
- 05060 
05012 
4904 
- 04916 
04868 
. 04821 
04774. 

04727 


04680 


„04542 
- 04496. 
« 04451 4 
o. ©4406 
o. 04301 
o. 04.316 
o. 04272 
o. 4228 
o. 04184 


ininioaluw win ty 
* . . . . . P 


— 


* 


3 
9 2 


Riſing. 


4. 70001 
4.70224 
4. 70387 
4.70550 
4.70712 
4. 70874 
471036 
71197 
71358 
«71518 

71676 
71837 
71996 
72165 
72313 
» 72471 
« 72623 


>> +>+p+>+>+pS[+Þ+>+S> 


7 14. 72786 


4.72942 
4. 73095 
4- 73254 
4- 73410 
4- 73565 
4.73720 
4 73574 
4. 74028 
4.74182 
« 74335 
74488 
74641 


4634 
4588 


* 


to d t5 
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12 12 
— HIS 0 


cumming jo UI t 
Wigs ww vg Þ uw 


oO &$ 
4 og 


26260 
26302 
26343 


26384 


26425 


26466 


26506 
26546 
26586 
26626 


+> |> > > 


74793 
4- 74945 
4- 75096 


4.75242 


4.75398 
4.75549 


7 4.75699 


4.75848 
4.75997 
4.76146 


514.7060295 
4.76443 


4.76591 
4.76738 


4.7688 5 


1.77032 
477179 
4.77325 
4+ 77471 
77616 
77761 
77906 
78050 


4. 
4. 
4. 
4. 
4.78194 
4. 
4. 
4. 
4. 


78338 
78481 
78624 
78767 


4.78909 


+ Elapf. 
Time. 


» VIIVP 
. 03360 


» ©3321 
03283 
03245 
03207 
03170 
03132 
93095 


03021 
02985 
02949 
02913 
02877 
02841 
- 02806 


02736 
02701 


5 5 5 88588 88898989898 8 


9 


02667 
02633 
O2 599 
O2 565 
02532 
92499 


02433 


22400 
02368 


0999999909 


— 


0.02330 
o. 02304 
0, 02272 
o. 02241 
q. 02210 
o. 02179 
o. 02148 
o. 02128 
0. o2088 


- 02028 
01998 
01969 
01940 
01911 
01882 
0.018 54 
o. 01826 
o. 01798 
o. 01770 


- 01743 
01716 


01689 
01662 
01635 
01609. 


99999 9180 


O 


91557 


0999999909 


. 03058] 5. 


02771] 5; 


* * * * * = - * 


02466 


. 02058] 5. 


01583]. 


015315. 
. 01505 


4. 82226 
4. 82360 
4.82404 
4.82628 
4.82761 


] 


EE ESSE ECL, 


oe a4. M.- ad 26:20 
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ah 
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. 195 
IMs [+ Elapf. Midele | Rifing * 8 [I Elapſ. | Middle 4 Riſing. 
Time. | Time, Time. Time. | 
oo] 30 fo. 01480 | 5. 28623 | 4.87116 [30 30 fo. 00361 f5. 297424. 94033 
or | oo [9.01455] 5. 28648] 4. 87239 || 31|00[o. 00349 15+ 297 54 | 4+ 94144 
011 30 [201430] 5.286734. 87362 || 31] 30[0. 00337 5+ 29766 | 4+ 94248 
22 | oo fo. 01405 ] 5. 258698 [ 4. 87484 [| 32]00[o. cogzs [| 5. 297784. 94356 
02] 30 [0.01281] 5. 28722 [4. 87606 3230 fo. 00313 | 5. 297904. 94463 
| 03] 00 [0.01357 | 5. 287464. 87728 [| 33000. 00302 | 5. 298074. 94570 
03| 32 [o. 013335. 28770 [4- 87550 [| 33]30[0. cog | 5. 29812 | 4. 94676 
04 | oo | 0. 01309 | 5. 28794 | 4+ 87971 [| 34 [00|o. co280 | 5. 29823 | 4. 94782 
04 | 30 [o. 01286 | 5. 288174. 88092 || 34] 30 . 00269 | 5. 29834 4.94888 
jo5|00 | ©. 01263 5. 288404. 88213 35100]. 00259 | 5. 29844 | 4+ 94994 
log] 30 | 0.01240] 5. 28863 | 4. 8833 3530 o. co244 | 5. 298544. 95100 
o oOo. 01217] 5. 28886 [ 4. 85454 [| 36 colo. 00239 | 5. 29364 | 4. 95205 
o6] 30 [o. 11945. 289094. 8857 3630 lo. 00229] 5. 29874 | 4. 95310 
oy ooo. 01172] 5. 28931 [4- 88694 || 37 [00]o. 00219 | 5. 298844. 95415 
oo. ori. 289534. 83814 || 37] 300. cozoꝗ 5. 29894 | 4. 95520 
E oo | 0. 01128] 5. 289754. 88933 38 looo. 00200 5. 29903 | 4. 95624 
os] zo fo. 01106 | 5. 289974. 89052 [| 35] 30[o. oorgt | 5. 299124. 95728 
1og | ooo. or084 | 5. 29019 | 4- 89171 | 391000. 00182 | 5. 29921 [4.95832 
o9| 30 lo. 01063 | 5. 29040 4. 89289 39130 o. 0174 | 5 299294. 95936 
{1000 fo. o1042 | 5. 29061 | 4. 89407 || 401 00[0. 00166 5. 29937 | 4. 96040 
10 30 fo. 01021 | 5. 29082 | 4. 89525 I| 40] 3010. 00159] 5. 29945 | 4. 96143 
11] 00 [0.01000 | 5. 29103 | 4. 89643 41400 o. oog | 5+ 29953 | 4. 96246 
{11] 30 [o. oo 5. 291234. $9760 [| 41] 30] o. 00142 | 5. 29961 | 4. 96349 
12] 00 fo. ooo 5. 29143 | 4+ 89877 || 42 Joo]. 00134 | 5. 29969 | 4. 96452 
12 30 fo. 00949] 5. 29163 4- 89994 || 42 300. 00127 | 5. 29976 [4+ 96554 
| 13 oo lo. ©0920 | 5. 29183 [4 90111 431000. 00120 | 5. 29953 | 4. 96656 
13130 fo. 002900 | 5. 292034. 90227 431300. cclr | 5. 299904. 96758 
14| 00 lo. oo88 1 5. 29222 4. 90343 44100 o. 00106 | 5. 299974. 96860 
14] 30 [o. oo862 | 5. 29241 14+ 90459 [| 44} Zoo. o00gg | 5. 30004 | 4. 96961 
15 | 00 fo. 00843] 5. 292604. 90575 [| 45100[0. 00093 | 5. 300104. 97062 | 
15] 30 [o. 0824 5. 292791 4+ 90690 || 455 300. ooo87 | 5. 300164. 97163 
16] 00 [o. oo805 | 5. 29298 | 4. 90805 || 46 oOo. ooo8sr | 5. 30022 | 4. 97264 
16] 30 [0.0787 | 5. 293164. 99920 |} 46130 o. 00075 | 5. 300284. 97365 
| 17] ſo. 00769] 5. 2933404. 91035 | 47000. 00070 | 5. 30033 4- 97465] 
117130 fo. 007515. 2935214. 91149 7130 o. coobs | 5.300381 4.97565 
{ 15] oo [0.00733 | 5. 29370[4- 91263 [48 [oo fo. 00060 | 5. 300434. 97665 
11830 [0.007161 5. 2938714. 91377 [1 48 zo! 0. 05055 | 5. 30248 {4+ 97765 
{ i9| 000. 00699 | 5. 294044 91490 {| 49 CO o. 00050 | 5. 30053 4.97865 
11930 fo. 00682 | 5. 294214. 91603 || 49] 30}; o. 55. 30058 4.97964 
20 lo. cobbs | 5. 29438 [4.9176 J sooo o. coogr | 5. 30062 4. oe] 
{201 30|0. oo 5. 29455 4.91829 50 3010. C0037 | 5+. 30000 4. 98162 
21 oo. o 6325. 294714. 91942 || 5 ooo. 00033] 5. 30070 4. 95261 
21 30 [C. c 65. 294874. 92054 5130 fo. ooo29 5. 30074 4. 98359 
| 22| coo. coboo} 5. 29 5034. 92166 || 52 o. 00026] 5. 30077 4. 98457] 
122 30 [o. 00584 | 5. 29519 | 4. 922758 52 300. co 5.30020 4.98555 
23 00. co 5. 295354. 92390 || 53100 10. C0020 5. 30083 4.98653 
123] 3010. 00553 | 5. 295504. 92501 | 5330 fo. C0017 5. 30086 | 4- 95751] 
] 24] 00|o. 00538 | 5. 29565 | 4. 92612 || 54 OO |O. COOIS| 5. 300884. 98848 
124 30 [o. 00523 | $. 29580 | 4+ 92723 54 | 30 o. 00012 | 5. 30090 4. 989.45 
| 25 co o. 00508 fc. 298954. 92834 55 [oo o. cOOTO] 5. 30092 ! 4. 00042 
LI” — | — — — | — — — — — — — — 
2530 fo. cc494 | 5. 296094. 92944 || 55139 |©- v0008| 5. 30094 | 4+ 99139 
12 ooſo. oog8o | 5. 29623 4. 93054 |} 56 Oo. 00007] 5. 30096 | 4. 99236! 
126 30] 0. 00466 5. 29637 | 4+ 93164 56 30 o. 00005 | 5. 36098 4.99332 
eee. 00452 | 5. 29651493274 || 57 ch Mane, 5- 300994. 99428 
27 zoo. oo438 5. 29665 4. 93383 J 5730 o. 00003] 5. 301004. 99524 
125 c© | 0. 00425 | 5. 29678 | 4. 93492 | 58 ooo. 00002 | 5. 301014. 99020 
28 zoo. 00412 | 5- 29691 | 4. 93601 |} 5830 fo. 0OCoL| 5. 30102 4.99715 
29 oo. 00399} 5. 29704 | 4+ 93709 59 oo. COCOO| 5. 301034. 99310 
129 301 o. £0386 8. 2971714. 93317, 59120 O. COO O Gs 3010314. 9990 5 
j 30 ooo. 00373 | 8. 29730 4+ 93925! [| 00 vals, 00000 | 5. 30103 s. OC OGO 
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A TABLE of the LArTropk and LoncitupE of the chief 
HARBOURS, HEADLANDs, and ISLANDs int heyy 2RLD, account. 
ing the Loxgirunz from the MER1Dian of Lonpon, | 


_ 


The Sea C rafts of i 
bn Latit. | Long. . ye L 
' tit. 
Places Names. p. M. IM. 5. | Ploces Wannen 5D. 4 * N 
ERW % 
drag W 35 48 zl: 45 2 Portſmouth — — 50 49 OL co 
1 ng: 55 12 £401 30 8 — of White, Newport 50 42 ſor 25 
— Shields  —— {56 33% nd i - » bed 2.7] os 4 
Sunderland TN 55 4 wt eymouth — — 50 42 102 44 
. eee 
Whitby Fog = + 20 00 565 1 — — 50 46 O2 52 
Scarborough * 225 30 8 * — 50 43 jO2 58 
— 154 20 oo 40 [Exmouth Bar — 50 38 [oz 25 
3 head — — [54 o8 11 ep Torbay 5 5, Point o 26 bo 
finger = Its fe e ee 2 | 
| — — Js; 45 foo 13* || Point of Torbay — 50 30 ſoz 30 
Hull * 7 Dartmouth Entrance 50 22 [o3 35 
: i Praule Point — 
G 3 — 50 1 
8 2 — Js; 30 ſoo 56 [[The Eddyſtone — 8 2 — = 
Lynn „ n Flymoath =. . - _ 3. 
1— — [52 55 ſoo 32 [Ramhead — — 50 2I,, 04 145 
Wells ut Es 53 15 OO 30 Foy — — 50 23 204 3382 
Blackney — — + 68 or o felmouta — — 50 11 5-05 01 I 
Cromer aw 35 00 55 Lizard m_w — 49 57 06 145 
_ — 5 3 10 ſor 55 [[Land's End — avs 50 406 oO. 
Yarmouth — 55 — EE — 49 57 206 10 f. 
eee ws 42 ſor 38 [St. Agnes Lighthouſe — '49 56,06 349 
Orfordnef, DO * 16 jor 28 Seven Stones — 50 10 06 40 
Infwich e FR: * 52 12 Jor 16 Hartland Point —— 51 03 04 31 
Harwich DE 4 pM Lundey Il — — 51 20 104 40 
8 — 352 05 for 188 Mort Bay, or Mort 
London yn. = 198 I $00 OO OE ee {em = [93 1104-13 
Rocheſter — SLY Briſtol — — 31 30. ſoz 40 
Lo — = p90 an — — = mh 
The North Foreland = |51 27 nn 
The Downs — 03 hf lilford oy e 
The South Forcland — 51 1 St. David's Head — 51 56 of 11 
The Ripraps Sand 5 01 20 ||Barſey or Bardſey Ile — 52 50 104 35 
33 Prap AD LE: 26 [Liserpoole cn — 53 20 [03 00 
13 Io — {[$5r 06 jor 18 [Ü Weſtcheſter — — <3 37 ſoa 20 
Ry 1 N hooves 50 57 50 51 Lancaſter — a 54 42 04 36 
Beachy Head * 3 + 46 nd Wy © 4+ my „ 
ne 00 25 1 Man, Weſt-end [53 45 05 oo | 
Dunnoſe 2 ww 8 as 4 53 20 04 34 
3 IO 23 2 Carliſle — — — 
Shoran 8 — eo oo 17 8 54 47 03 95 
2 4 — [ 
The 


— 
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Sky 10 
Iſland 

Farro 
Shetla 
Fair I 
Iſles o 


—— 


Latitude and OO of the Chief Harbours, &c. 197 


| | 
| 7. be Sea 2 s of Scotland. 
hes Latit, | Longit, I Lott, |} Longt 
Places Names. D. M. [D. M. Places Names. „M. [p. M. 
Sky INand, North-end 5) 45 Klo Cath Neſs Point — |:8 40 Zh 
Ida of Lewis, North-end 58 22 9s , Buchan Neſs — 57 : 12 13 
Farro Head, or C. Wrath [58 34 8 o 5 Aderdeen— — [57 Flor 408 
Shetland, South-end — 1609 045 22 oo Dundee — — |:6 28 Clos 40 K 
Fair Iſle _ — [59 3o0F]o2 206 [Leith — — [56 oo g' 02 5688 
Iſles of Orkney — 159 10 Floz 22 UEdenburſzg— — 55 88 C. O2 59 
The Coaſts of Ireland. 
8 = Latir, | Long- | Lat. 1 Long, 
Places Names, O. M. 1D. M. | Places Names. O. M. 2 M. 
Fair Foreland = 55 o5 bs 30 [[Blaſques — — zz 00 [17 $56 | 
Londonderry — 55 00 [7 50 []Skillocks — — jr: 30 [11 55 
Belfaſt _ — 15 39 [06 10 [Cow and Calf — |:r 22 210 36 | 
land Torre — 35 00 S 30 £ Mizan, and Miſſen Head [51 16$|11 30'S 
Iſles of Arran 54 485 358 59 old Head of Kinſale — |;r 355108 58 bl 
Stags of Broad Haven — [54 07 ito o I Cape Clear — — [;1 17&] 9 50 
Iſles of Arian — {[;3 359 50'S Kinfale — {51 50£.109 24 
Galway — — Þ[53 075109 40. Cork — — — Fr 49 8 [09 30 
Gall, or Doen's Head — 52 40 fog 30 f Water ford — — 52 9 5 ſos 40 
{Lupis's Head — — z 24 flo 15 * [| Wexford — — 2 13 fo 27 | 
[Limrick — 52 23 7 35 [Dublin — — |;3 12 |c6 56 | 
| | | - 
The Crafts of France and Portugal. 
: Latit, | Long. Lat.. Löng. 
Places Names. D. M. D. M. Places Names. D. * J. M. 
Calais — — OI | Nantz — — [47 1 2I 
Dieppe — — OI 89 W Heys Iſle — — — a 22 2 
St. Valery — — oo 56 t& ie de Rey the Middle = [46 10 for 30 
Sain Head, Cape de Antiſer oo 348 Iſles of Oleroen— 45 56 fer co 
Rouen Mouth — 09 30 Kochel 46 10 [1 11 
j——-|Bourdeaux City — (44 50 o 38 
Cape Barfleur — OI 14 [St. Sebaſtian — 143 24 jÞ1 27 4 
Cape de la Hogue — 02 00 |{Bilboa 43 298002 533 
Alderncy  — oz 12 [Cape Pinas — Iz 5686 00? 
Caſkets — — 02 20 [Cape Ortegal —— 44 C47 48 F 
Guernſey —_ — 02 40 Cape Corunna, or Groin [43 28 8 0 209 
erſey — — 02 20 E Cape Fineflere —— 43 12219 402 
St. Maloes — — ol 57 ®i[Ifles of Bojonaz —— [42 29899 278 
Morlaix — — 03 49 VO porto je 10 b 
Iſand de Baſs — — o4 oO, Burlings — — [39 35 9 24 
Uſhant — — o5 02 g Rock of Liſbon — 638 52 % 50 
(Conquer — 05 oo Liſbon — — 63 42 53 
. wk 04 28 Cape St. Vincent —— J36 53 oo 06 
Camarita Bay — — 04 2 Cape St. Maria — 336 58 58 30 
eams — — 05 02 ||Cadiz — 336 33 j6 or 
Weſt Penmar Kk —— C4 24 ape Trefalgar —— 36 10 86 or 
Bell Iſle — _—_ 03 16 il | | 


198 Latitude and Longitude of the Chief Harbours, &c, 


1 


The Coaſts on the Main Continent within the Straights, 
1 — | Lat. Long. Lat. | Long, 
Places Names. D. M. D. M. Places Names. D. M. D. M. 
Gibraltar 36 12 [o4 53 Gallipoli — — qo 33 |:7 * 
Malaga — 536 48 oz 50 Conſtantinople — [40-59 |:8 55 
ape de Gat — — 36 40 fol 40 &|Cape Barbador, or Baba 30 30 26 30 
Cape Paul — — 38 15 o 5 5 Smyrna — — 8 28 27 25 
Alicant — 338 35 seo 15 £||Cape Barbernola, or Blane [38 09 [26 32 
ape St. Martin ——— 38 46 fg 40 g|Epheſus — — 138 or [7 53 
Barcelona — Ku 26 Þ2 18 Antiochetta 36 30 |}32 46 
Marſeilles —— [43 13 os 27 [|Scandaroon, or Alexan- 
oulon — — 43 07 job 02 dretta 36 34 26 3 
enoa — — 44 25 jo8 43 |[Antiocha — 36 11 [36 2 
Leghorn —— — (43 28 |1o 35 Aleppo — — [35 42 [37 24 
ivita Vecchia — (42 10 [12 25 |[Tortoſa — — [35 002136 zog 
Rome — — (41 54 2 45 Tripoli — — 14383836 15 
aples — [40 51 [14 46 || Joppa or Jaffa — 52 2735 208 
ape Spartevento —— 37 55 16 55 mſ[Jerufalem — — 1 51835 222 
ape Colonne — 38 568113 05 Alexandria — BI 108; 15 
allipoli — 39 56 F115 43 Cape Ruſata — 32 488S|21 25% 
Cape St. Maria, or Lucia [39 45 £419 002 [|Cape Meſurato —— 32 21 116 17 
Ancona - — 43 402.414 26 [| Tripoly — — 62 4 |; 10 
Venetia, or Venice 45 258112 10 fuſa — 35 53 [ro 34 
Zara — — [44 39*[16 35 Cape Bona — 437 03 |: 04 
Raguſa — — 4 55 15 50 [Tonis — — 66 co lo 17 
Cattaro — ** 2 47 9 17 Bona — — 6 52 } 19 
La Valona — — 40 45 20 05 Seven Capes — |37 15 ſoy oo 
Point Palerma —— 40 oo [0 15 [|Gigeri_ — [37 14 [ob 15 
Lepanto — 38 10 [22 52 [Cape Tidelles, or Dellys 37 15 [og 18 
Cape Matapan, or Caliga 36 33 j22 41 [Algier — — |36 50 [oz 16 
ape St. Angelo, or Angulo 36 32 |23 56 [Cape Tenes — 336 45 [or 50 
Atnens — — 7 58 124 55 Oran! —— J36 02 [oo 26 
ape Martelo South Point, — = 
of Negropont 38 07 [25 o3 [Cape Tres Forcas 35 30 [oz ca v 
ape Colom, or Colonne 37 45 24 42 [Ceuta — — 35 54 ſoꝗ 45 , 
Salonica 40 41 23 13 [[Tangier — 235 les 222 
Cape Monte Santo — [40 26 125 02 I | 
Nands within the Straights. 
Lat, Long. Lat. Long. 
Places Names. vb. M. D. M. | Places Names, b. M. D. M 
Formentaria ' — 38 33 ſor 15 [Strombello — — 38 :8 þ6 co 
Ivica — — 38 50 [or 19 ||Velcanelo — — 38 27 [rs 33 
Majorca — — [29 30 [oz oz Fellicur — — 38 30 |15 09 
Minorca — — 389 51 ſoq4 12 [Allicur — — 38 8 4 
3 —＋ 38 46 00 12 wiſUſtica —— — 38 36 z 3 525 
C. S. Reparade N F Sardin THAI 105'og 5o &ifTrapanoW.Endof 37 578113 13> 
Afinaria — — [41 03 5109 08 Palermo "ne 38 o6 fn sc % 
Bonifacio, South End of A1 24 jog 468 O. Paſſaro E. Eadof Sicil! 36 38 his 40.8 
C. Corfo, North F Corſic T [42 56 . og 50'=4|Mciſina in 1 38 07 S116 202 
Capri, or Captia — 143 3 2 10 175 Siracuſa in 37 03 8 15 45 f 
Liboa, or Elba — 42 45 #111 cos C. Molin in 37 42 T5 56 
Planoſa — — 2 30 1 45 Pentalaria — — 36 48 |: 20 
M. Chriſto — — [42 17 11 00 [}\Limoſa — — J; 56 |; 11 
Palmarolla, or P-lmeria 41 3 [13 35 9 — — 3; 34 2 46 
Ponſa — [41 00 [13 37 138 — — 35 33 6422 
Vie, or Eſchia — 1% 54 [14 20 NOuvre Poel. a Rock — 25 45 [16 26 
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Iſlands within the Straights. 
Lat. Long. Lat. j Long. 
Places Names. D. M. D. M. Places Names. M. D. M. 
Grande, or I. Longo — 44 25 2116 189 Melada —— — {42 52 2 18 06 
Poma — — Iz; 103116 08 S||Corfu — — 39 42 F 20 06 
St, Andrea —— (43 12 16 26 £'|Chephalonia — 338 15 8.21 00 80 
Liſſa — — 4; 6-6 402 Zante — 452 21 1405 
Agoſta — — 15 58 f 17 20 2||[Sapicenſa , —— == 636 40® 21 45 | 
Corzola —— — 43 381% 32 & 
Hands in the Archipelago. 
Lat. Long. Lat. Long. 
Places Names. do. M. D. M. Places Names. D. M. D. M. 
pn — — — — — — — 
Taſſo — — [40 40 |25 17 PSerfante, or Sifanto 36 53 faß 20 
Lemnos — — [29 59 25 37 IMillo, Mila, or Me's — 36 40 [25 oo 
Metyline Cape Sygre 39 15 2 26 O05 EW © = Cape St. John 35 15 A. 24 0 E 
P. Oliva 38 57 f 27 0 ff. C 8 8 3 Cape Soldthon 35 os 2-12 08 % 
<1atto, or Schate — 339 22> 23 58 8 8 a 4 35 = 7 
Scio, or Xio —— — 38 22 f 26 12 8 Rhodes 5 End of Cape 36 27 w[28 * 
Patmos — — 37 205. 26 55 S. End Tranquil [36 or 5128 28s 
Tino — [37 35 C 25 36 88 W. 8 C. Baffa 34 57 $132 23 F] 
Lio, or Sea — [37 37* 24 fo East 85 5 C. St Andr. 35 31 35 0 |} 
Ferminia, Fermina, or Ter] South ) 5 > (C. de Gatteſ34 30 [33 10 
mie — 37 24 24 58 | 
The Sea Coaſt of Greenland. | 
Lat, {| Long. | Lat. Long. | 
Places Names, D. M. D. M. | Places Names, D. M. D. M. 
—— — — ; 
Hacluits Headland 79 55 [11 co [Ducks Cove Fdees 1 76 26. 2 20 
Fair Foreland 79 20 [io 52 [Negro Point 5 Iſland 5 55 423 30 
Cape Cold the North. end Hope Iſland 76 18 |23 45 | 
| of Charles Iſle 79 oo Zo oo Pj}Cherry Iſland, or Bear Iſland 74 30 iS 08 1 
Black Point, S. end of it 78 oo Si 30 Ace Point, or Cape Defire 77 40369 10 
Dear Sound —— — 79 15 812 40 C Admiralties Iſland 75 Og Ties 508 
Foul Sound — — 7 28 [12 so [|Langeneſs —— — 174 20153 363 
Bell Seund —— — 77 15 [12 40 3 [Croſs Point — 72 005153 122 
Horn Sound — 76 45 813 365 Fretum Burrough — {70 co gel 20 | 
Point Lookout ' — — [76 25 5/15 36 [|Coigoyen Ile — 09 oo; oo | 
Helies Sound — 678 5; [21 50 Cape Cande noſe — 169 0; j|42 35 
Cape Barcan, or Barcam 78 15 [22 1: Cape Barſo — — 00 30 33 oo 
Cape Blanco -'.177 45 9+ .3v 
The Coaſts from Archangel to the Naze of Norway. 
| Lat, » Long, | Lat Long. 
Places Names. D. M. D. II. Places Names. D. M. D. NI. 
—— OI —Uü—ä4ꝓ 
Archangel — — [64 30 4 30 [{Dronten, 0: Dronthem 63 45 10 15 | 
Cape Grace, or Cape Bona Ranſdel — — 63 10 jo6 30 
Fortuna — 66 36 30 North Point 62 25 2103 26 5 
Cape Gallont, or Sweetnoſe;63 10 7 34 45 2 Katts Neſs, or Scutts Neſs 2 5 
Kilduyn Iſland 69 305 31 20 f South Point 61 40 5103 36 2 
River Kola Eutrance — 69 10 * 31 05 3 [[Hearle Iſland the 8 End [60 48 3 3975 | 
Fiſhers Iſland — [70 005, 26 388. [North Bergen 60 109 2405 4% 
North Cape — [71 23 fi 23 02 - Bommel Iſland, Ne Point [59 25195 40 
Tromſound Iſland — /o 255,15 30% jfJedder = — — | 05 *#10b 10%} 
Iſland Sanien, S. W. Point [69 35 j13 oo [jNazec r — 1745 7 * 
Loe ford W. Point 68 15 fog 40 UMaſterland n 
Werro, or Weroy Iſland 467 30 oz 20 
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The Sea Coaſts in the Sound. 
"7 Lat. T Long. Lat. T Long 
| Places Names. D. M. D. M. Places Names. M. b. NJ 
Maerden— — 58 19 ſos 57 [Runen II.[aned — {57 55 74 oo 
Caperwick — 159 20 [10 10 e — — P67 o4 25 15 
Anſlow, or Chriſtiana — [59 40 [10 oo [[Domeneſs — — {7 30 [24 oo 
Gottenberg Gat —— [57 5 [12 15 Der Winda — 17 1& 122 Oc 
ape Kol —— — 56 30 [12 13 [Der Memel — 55 48 [21 36 
Elſenberg —— — 56 10 [12 30 [|Coningfburgth —— Þ:4 43 [1 35 
Valſterborn — {55 28 [13 oo [{Dantzick —— — |;4 22 18 36 
hriſſianople — 156 10 116 oo [Heel — — 54 40 19 08 
almer—— — 5 40 6 35 Gotland, the North-end 58 00 2120 15 w 
Qaland the South-end 156 178/15 30 Faro Sound — jg 03 318 505 
North- end 57 2017 co Gotland Wiſbuy 57 30 118 30 f 
Landford — — | 53 40 fits 20 > [iGotland, the South-end 57 oog. 458 
Stockholm —— — 59 208.09 30% Bornholm — 55 15 814 45 
4Aboo— —— % 40 CT 10 fCamin, or Hamin — 454 10 II; oog. 
aſeborg — — 60 2882 35 — 1 or Rugen — [54 40 [14 oo 
Borgo — — {65 40 |26 00 {Roſtock —— 14 37 fis 40 
elting Sound — 60 32 26 550 |Straclfund -—— — 54 25 [13 16 
Wyburg — — :60 ;2 29 16 [Wiſmar — — 164 10 [12 oo 
Ppeterſburg — — 60 00 130 25 Lubeck — — 14 06 jog 55 
Narva — 59 27 28 25 [copenhagen — = 55 41 12 50 
Revel — — [59 n 14 51 HER — — 56 22 [12 42 
Nargin Iſland — 59 35 [24 30 [[Uraniburt — 55 54 [12 58 
Sybranneſs in Dagoo, or | Anout, or Anholt INand 56 50 [rr 06 
Dagerort — — 59 oo [23 oo Leſou, or Leſnow Iſland, 57 og [10 30 
Arenſberg in Oeſel Iſland 58 20 23 32 * apts — | 
Parnaw — 158 30 125 47 The Scaw —— — f57 30 Ito 20 


L he Sea Coaſts of Holland and Flanders, from the Scat to Calais. 


Lat. Long. | Lat. Long. 
| Places Names. D. M. D. u. Places Names. b M. [D. M. 
Holy Land, or Helighland | The Texel — — 53 15 jo5 10 
Illes — 464 24 208 35 W famſſerdam— — 2 23 Klos 047 
Hambrough -—— — 53 418 19 35 ® [Rotterdam — — {1 55 24 30 
Bremn— — 3 30 fe do S Antwer˙r‚— — [51 10 04 208 
Emde!kkyy — 53 95 & 8 07 35.5 The Brill — 1452 00 & o o 
Ameland Ifland, or Amoy-, = 4 Middleburgh in Zealand 51 37 513 58 8 
land 53 30 T 20 & [Sluys — — — J 143 43% 
Scheling — — 6 27 * ſos 58 Oſtend — — 151 14 3; 0 
TheFly — — {53 16 o; 30 ;(Dunkiik — — 151 o2 oz 27 
The Sea Coaſts about the Iſland of Iceland. 
| Lat. «Ong, | Lat, Longs 
Places Names, D M. [D. M. Places Names. M. D. D. M. 
Grim's Holz, or Geuber- | | Crimſ. Ie — [67 15 1:2 34 
man's Rocks — {66 23 £129 30 Lange Neſs = — 166 46 Z1:2 50 U 
amar Iſles, or Gille — 65 48 326 54 [ Bargarers Point — (66 20 8. 16 35 * 
Wettmania Iſles 63 30 DET 54] Silly, or Pappy Iles — 64 50 = 12 10 8 
R ck Point — 64.C CG 242 | Horn Bay — — 64 50 812 00,2 
Snow Hill — — 6 115127 145 | Merchants Foreland —— 63 255117 057 
Fair Foreland —— ⁰ 20 fl. 26 27g Portland — J4 02 A 21 05 & 
Rage Point, or Orgal Pay 66 co 25 25 | Green's INand = — 156 50 :4 40 
Marza, or Largenels — 4 O8 24 00 ; 3 a 
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The Sea Coaſt of Barbary 


and Guiney, from Tangier to the . 


of Good Hope. 


——__ FR” 


et. A 


„ — 


Lat, |} Long. Lat. eng. 

| Places Names. D. M. D. M. Places Names. D. M ID. M. 
Cape Spartel — zz; 50 jo; 49 [New Calabar Entrance — ſo4 42 28 33 
Sallee — — [33 51 Jo6 25 Old Calabar Entrance — [og 10 2 og 45 — 
Cape Cantin — {32 36 fog 10 [River Camaroons o3 25 to 10 — 
Cape Geer — =- (30 27 [io 6 IIand Fernand Poo o3 O2 % [10 308 
Cape de Non — 28 15 11 04 ||Iſlandde Prince, orPrince's ſoi 40 =log 15%. 
Cape Bajadore — 126 04 15 35 {River de Anger, or Angra [oo 50110 o1 8 
Cape Blanco — zo 32 7 35 [Iſland St. Thomas — [oo oo“ s 20 * 
dinegal — — i; 28 z}6 25 2 N ps 
Cape Verde — [14 43317 20 S||Ifland St. Matthew's — ſor 30 [ob o18 
River Gambia's Entrance [13 o8 Z [15 oo tfjlſland Aſcenſion — 07 40 114 053 
Sierralion — {os 36w112 57 E Iſland Anabona — ſoz 10 [o7 27E 
Cape Roxo —— — |11 50 fIts 04 5'||Cape Lopas —— = ſoo 55 Fog 5E 
Cape de Monte, or Mount jo6 23 +|12 00 f. Cape Negro — 116 085112 zI1E 
River Seſter, or Seſtos — log 24 Jo8 36 UIſland St. Helena Nova 16 00 os o4E 
Cape de Palmas — Jo4 13 Job 45 [|Ifland St, Helena 15 56 I 04 10 
River St. Andrea — jog 05 o4 15 River Congo o5 40 f [15 25E 
Cape Three Points —— {04 28 or 50 [Cape St. Thomas 24 10 fl. 14 43E 

| — Cape Secos, Sego, or Seca [29 00 [15 56E 
Cape Corſe —— = 4 55 ſoz 00 tw||Cape of Good Hope — [34 07 |18 40 
River de Volta, or Accara [o5 55 103 25 bu Cape Aguilhas, or Lagullas [34 54 [21 20E 
Cape Formoſa — (c 15 lob 40 ifland Triſtian de Acunha [37 05 [13 50 


__ — 


The Sea Coaſt of Brazil. 


Lat. Long. 
Places Names. D. M. D. M. Places Names. 

Idand St. Paul — bi 20 |:5 30 [Cape St. Andress — 
Para River — — ba 50 142 47 [Bay Sinfunda, or Sinfendo | 
Cape St, Roque — [5 20 135 47 ||Pointde los Leones 

Rio Grande —— = |-; 20 [35 57 ||River Camerones — |45 30 173 oo 
r 

ape Ito Agen es 35,35 27 r 20 5 
Iſland Ferdinando Lorenba ſoz 5 231 10 Point of River St. Julian 49 40 974 oP 
River St, Franciſco to 50 8.37 50 [Cape Virgin Mary of Ma- 5 2 
Bay de Todos Sanctos — [tz 4641 OO N gel, Straits — |52 o 25 N 
Port Segura — — 116 31 8.40 35.5 La Maire Straits — 6434373 01.5 
Cape de Abrolhos — 18 157141 [C. Horn, S. Part of Terra 5 = 
Spirito Sancto — 119 59 8 42 10 8 del Fuego — [55 50 879 50 6. 
Cape St. Thomas — 22 10 42 15 Iſland de Martinvas — 19 30 26 55 | 

Cape Frio — - |23 09 42 20 [Iſland St, Maria de A- 

INand St, Catherines — [27 50 147 88 goſta — — 1109 40 129 10 
River Grande's Entrance [31 55 {52 oo [Iſland Trinidad — f420 30 30 oo | 
Cape 1 Waria n= 34 30 56 40 * Aſcenſion 07 40 14 os | 

wer ate, or ape . 

Antonio — — 135 42 67 36 
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| The Sea Coaſts on the Main Continent -in the Eaſt Indies. 
Lat. Long. od Lat. Long. 
Places Names. D. M. p. . Places Names, D. M. D. M. 

Bay de Allogoor Dalla Great Baſſa Shoals — [o6 23 | $r 45 
Goa - [23 30 31 os Jerrapatam — 09 o5 80 10 

River St. Lucia 28 20 32 17 [Negrapatam — = 1 OI 79 55 

Cape St. Martin, or Ma- D Trincumbar — — [11 15 | 79 50 
5 — - {|:2 4023; 05 Porta Nova — — Ir 45 | 79 44 

Cape Corientes — [23 40:36 17 [Pondicherry — — 1 54 80 18 

Moſambique — Is o4 & 41 10 Fort St. David, or Trega- 

P. de Aguada, or Del = patam — 112 os | 79 48 
Gada — — 10 17 40 10 [|[Conymere —— — j12 35 | 8 og 
ape de Falſo — [og oo 139 20 [fort St George, or Madraſ- | 

ſongen — — Jo4 50 138 59 ſapatum t3 18 10 38 

Mombaſo — — 333 50 133 30 [Palicat — — 113 30 | 80 22 

Mol:nde, or Melinde - [oz 58 39 35 tf Armegon — — 14 16 | $8 12 

River Lamos — Per 20 440 13 S||Petapoly ——_ = 16 06 | $ 42 

— | Due Point, or Meeha — j16 08 | 81 32 

Magadoxa — — 02 20 44 50 5|;Maſulapatam 16 22 81 10 

Cape de Baſſa, or Boxos — 4 06 47 38% Maffipore 16 30 7 81 57.7 

Cape de Gardefoy it 44 |51 20 &||Viſagapatam — -|(17 435! 83 77? 

Aden — — i; oo 147 oo ||Birmlapatam — |[|17 515; 84 00 8 

Mocha — 114 10 144 50 |'Pondy — |18 493. 85 155 

Cape Matriaca — tz 23 [52 10 acarnaut Pagod — 119 518 86 42 2 

Defaor —— — |17 oo [55 35 [[Arſepure — — [29 11&] g7 23% 

Cape Reſulgar — |:2 41 159 45 [Point Palmiras — |20 42 | 87 52 

{Muſcat — 12 12 14939 ;Balaſore Road — {|21 16 | 87 48 

Baſſora, or Buſero 29 45 49 20 ||\Piply — Er 87 57 

Gumbar' on 27 20 |56 40 Hogbiy 13,0 36 og 

Cape Glado — kz; 50 z 63 34 Dacca —— — 123 57 | go 55 

River de Sinda, or Cind: 24 45 8.67 35 [Caſimbezar — 425 c6 | 88 45 

Dia Head — —— 1 02 T by 50 [River Bengal — 122 17 92 2.1 

Purat —ͤ— — kt 10 F 72 2 River Aracan — j20 10 | 93 40 

Deman — [jo os 2.73 30 [Pegu — — 118 35 | 96 20 

Bombay Ifland — 119 188.73 6 ||Meiacca — — ſoꝛ 12 102 10 

st. John's — |19 55 173 2 Formoſa —— oz O05 101 30 

Chaule, or Choale — 18 31 73 37 [Point Romania — 61 16 ro; 15 

Dabul — 11s 03 74 co Point Cui — 112 10 99 02 

Rajapour Iſle — 17 o 2 74 10 siam Entrance 14 18 [100 55 

Goa — — 15 31 73 59 Cambodia Entrance — 10 28 105 00 

JCarwar — — 114 47 |75 oo | Cape Anarilla, or Ava- 

Manquelore — - 12.53 75 2 | rilla — — 113 25 1088 03 

Trliecherry — - [it 42 75 25 Cochin, or Chinchen — j14 05 107 56 

Callecut — — 116 75; 30 [Toaquin — 120 50 1105 40 

Canranon —  —- jo 22 |75 35 [Canton wo—_— 14 [113 06 

Cochin — — po 54 |75 55 Amoye Iſland — — {24 35 j116 50 

Anjanga — ses 29 [76 25 Hock ſew — 126 30 {118 20 | 

Cape Comarin —  {1c7 50 77 25 River Swadia — 27 51 [118 50 

Columbo in Zeylone — e ©7 79 39 [Liampo, Lingpo, or | 

Point de Galle, or Gallo, | Ningpo — — 29 59 [120 35 
on the ſame ; o6 10 80 10 ||INland Chuſan ———— 30 oo [120 35 

Dundre Head on the ſame ob O2 $0 45 Nanquin — — 132 07 [120 01 

Trinconomale —— los 40 i8r 40 [Pekin — — J39 54 116 25 | 
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— Ilands in the Eaſt Indies. 
So Lat, | Long. Latit. | Long, 
Places Names, D. M. JD. M. Places Names. D. M. D. M. 
St Paul — — [38 20 75 25 hree Germans — [oq 309] 62 43 
| JRomeras de Caſtelamas = [28 45 67 Croſs Iſland — o4 10 4 58 o5 
— St. Joan de Liſbon 25 24 |53 30 —— 
| Diego Reys 119 5o [61 20 PPacatora, or Zacatora — [fz 21 | 54 05 
| St. Brandon — is 38 1|64 30 [Iſland Abdeleur —— 12 o4 | 53 04 
Mauritius 20 10 |57 33 Nubello _ — |1o8 10 | 71 45 
| alba 11 15 |6o 30 Malique — — jog oc 72 68 
| n 0 Garipe, or Gripe — 0 40 | 72 37 
R. Mary S. J Madaſ. IIz5 47 56 20 [ Oualpena — — [10 00 | 73 30 
C.D*'AmbreN,} or St. tz 10 [51 o5 [|Andomaon, or Antada — [II 10 | 73 32 | 
Laure. WY Ceylone South End, C al 
S, John de 1 — [17 21 (43 20 Gallo — — [ob o8 2 81 15 8 
+ Chriſtova 17 36 9143 40 K Maldivia Lor.) Part 1 oo 258] 76 22, 
ayetta — — Iz 105145 38+ Nor. 07 147] 73 048} 
mp ghee — {12 107145 03 Vas de Diego Reys — 0 20F}] 72 cow, 
ohilla — Ir O5 [44 232 ||Wamilla — — — 14 2521117 obEl; 
omero, or Angazecha —|11 405143 592 A nian 4 J Point 1 19 305157 con 
Morfia, or Monſia — ſos 07 8149 15 K * N. 1 19 55 [109 55 
Zanzebar ———— — {jo6 48 139 57 . 35 30 |149 30 
D Penda — — jog 2 39 35 Japan + w. © Point $135 oo [128 30 
Comero — — jo 30 44 39 [Kocas — — (C4 10 | 91 02 
I Coſmeledo 10 14 |51 17 Andaman the Middle — 12 35 | 93 19 
8 Juan de Nova — po 30 52 40 [Borneo South Point — [og 50 113 37 
2 Aſtore Iſle — — boa ;; ;3 50 Nicobar — 07 11 | 93 40 
7 Agalega, or Gallega — Jog 47 154 31 [|Nerth Weſt-end of Su- 
Setta Hermanes — « O02 47 159 13 matra — — jſos 22 | 94 50 
Quevelo, or Quebello — oz 53 [32 36 IBencola — 03 55 frog 08 
| Baſſas de Banhas — ſos 05 48 46 South Eaſt-end of ame- 
Hermanos — — 63 32 15445 tra — — fo; 22 tos 50 
iſland Gratio — pos 1a 163 or [[]ambe —— — for 19 12 55 
Padra Banchas —— — ſoz 10 |65 32 [Bantam — — jo6 11 [105 55 
Baſſa de Chagos, or Iſland Batavia — — * 16 on 46 


de Chagos —— — [ob 55 163 45 


_— 


The Southern Iſlands, or Cane de Verde Iſlands. 


| Lat, |} Long. Lat, | Long. 
Places "44 D. M. D. M. Places Names. D. M. D. Mͤ. 


1 — — — 


— 


| eons — — "1 
St. Antonio — — [17 3 5 2124 40 f Mayo, or Iſland May — [15 1422 14 
St. Vincent — — {17 1 5812 25 [St. Jago — — 15 03 8/2 452 
St. Lucia, or Round Iſland 17 07 58416 20 ® Fuego, or Fulgco | — [14 508123 352 
St, Nicholas — — [17 005,23 38 J Brava's — — 114 28423 54D 
Ie de Sal — — 16 55521 564 [St. Paul — — fol 20825 308 
Bonaviſta — — 116 o5 42 os | 


2 N 
The Canary Iſlands. 


Lat. |LLongit. 
Places Names, D. M. ID. M. 


* 


Latit, ] Long. 
Places Names. D. M. [D. M. 


Sancto Porto —— — 33 58 |I5 54 ö 


Pico Tenariff —— 28 23 2116 28 


Madeira Weſt-end —— 32 232117 5.5 Grand Canatia — 27 52915 10 5 
Salvages '— — zo 008116 50 PRAllegranſa — — f29 20512 33 8 
alma — — — 128 405 17 36 U. ancerota — — 19 02 4 12 45 5 
Ferro — — 7 548/% 45. Forteventura South · weſt- 8 

11 Gomero — = |23 06* 117 og end — — |: o; r: 2— 


2 2 — 
x 
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The Weſtern Hand. 


Latit.] Long. Latit. | Longit, 

Places Names. D. M. JD. M. Places Names. D. M. D. M. 

N — 39 54 30 . 16, |27 01 
Clores — _ 27 30 5 Whale Fiſh — — 4 37 2s 11 8 
574 — — 338 53 828 157] Vajo, or Vegia — 38 43 3423 48> 
Pico — — — [33 40 427 208 St. Michael — — 338 06 23 360 
t. George — — 38 52826 03+ | Formigas, or Hormigas [37 408 z2 473 
Fercera — — 138 57 125 34 | St. Maries — — 36 59 [23 38 


| | 


—_—— 


| = ates 


Newfoundland. 


— 


The Sea Coaſt of the North Part of Airlie, Hud s Bay, and 


Latif. | Long. : Lat. | Long, 
Places Names, M. ID. M. Places Names, M. D. M. 
[Cape Farewell — — Js 45 6 45 [Pengwin Iſland — — 50 oo |52 oo 
Cape Elizabeth -— — j62 03 666 50 [Cape Bonaviſta — 49 15 52 12 
Iſland Reſolution — — {61 50 65 04 [Trinity Bay Entrance — [48 52 (52 20 
Q_een Anne's Foreland 463 48 74 45 ||Barcaleon INand — — [48 40 [51 56 
-alvages INand — — [62 40 o 17 onception Bay Entrance [43 20 52 08 
Saliſbury land — — 163 45 77 1 ape St, Francis — J48 og [51 46 
Mi, Ille — — [64 26 60 18 [Cape Race — — 46 40 [51 52 
Nottingham Iſle — — 463 30 79 53 [Bay of Bulls — — 47 50 |51 29 
Shark Point — — 164 30 482 16 45 St. Joha's Harbour — 48 oo {51 39 
ape Southampton — 617 Cape St. Maria — [47 10 1|53 23 
Sir Thomas Roe's Wel- Placentia Bay — — [47 45 |53 53 
come — — [64 15 J92 04 ape St. Laurenſa — 447 30 |54 23 
Cape Churchill — — 59 oo 249 20 S Iſland St. Paul— 47 10 258 18 5 
Port Nelſon, or York Fort 5% 10 4% 58 [Cape Roye — — 00 3157 40S 
New Severn — — 56 o 288 20 Virgin Rocks — 46 o6 X51 07 
Cape Henrietta Maria — [55 07 £]84 305||French Factor —— [;o 10% |61 108 
Viner's Ile — — = [53 05 5184 o32\[Bay of Breſt — — |:2 105156 572 
Albany Fort — — J52 26 8 84 50 ATadouſack — — 149 00F107 056 
Mouſe River's Mouth — |51 18 | [83 13 * [|Quebeck — 146 55 [69 48® 
Point Comfort — Ist 24 81 11 nti Coſti INand, i the Mid- | 
Frenchman's River — [51 20 80 14 it! 9 40 f6o 45 
{Rupert's River — 51 30 79 26 [Cape St. charles, or Charles 
Charlton's Iſlard — 452 08 81 20 Straights «== — [52 10 [55 oo 
Danby's Iſland — [52 15 80 56 [Cape Britain — — [46 oo [58 30 
Shepherd's Iſland — |51 45 80 48 [Cape Sable — — 43 50 664 58 
Solomon's Temple Iſland 453 05 81 oo Point, or Port Royal — [44 45 [65 40 
Weſton's Ile — — |52 58 [82 48 [Penobſcute River — [44 40 167 10 
Cubb's Iſland — — 54 10 82 40 [North Yarmouth — 14 14 |67 58 
Bear's Iſland — — [54 25 83 45 Paſeataway Entrance — 43 26 [70 10 
{ Baker's Dozen's Iles — [57 56 [81 25 ape Ann Iſland — [42 46 169 45 
[Sleeper's Iſles — — [69 10 P81 30 [Cape Codd — — 442 12 (68 55 
Mansfield's Iſle, the Middlej6r: 42 8 30 Boſton — — 42 25 70 37 
Cape Jones — — 54 55 178 58 Ehmouth — — |42 02 |68 50 
[Cape Walſingham — [62 35 77 55 [South of St. - 
{Cape Charles — — [62 10 75 35 Bank — 1 45 (67 15 
Button's Ile — = 160 2 66 27 [I[South End of "pens: e 
Bell Iſland — — [52 07 |55 35 Shoals — 339 50 |68 23 
Grey's Iſland — — jo 35 [53 25 {|Nantucket Iland — 41 15 [68 48 
[Cape St John — —|50 25 152 48 [Martha's Vineyard — 141.14 169 09 | 


. 
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The Sea Coaſts on the Main Continent in the Weſt Indies. | 


| 


Lat. Long. Lat. | Long, | 
4 Places Names. D. M. D. M. | Places Names. D. M. D. M 
| Elizabeth's Iſland 41 35 | 69 13 [Triſte, or Trieſt Iſland — J18 10 [91 20 
Block Iſland w—— {qr 15 | 69 58 [Campecha — [19 0 92 10 | 
Montock Point 41 18 | 70 20 | Cape Condeſedod —— f20 40 [39 40 
Fiſher's Iſland 41 20 | 70 40 | Cape Catocha —— fz 10 j86 10 
| New York 40 42 | 74 14 | Salamancha ws — 6 50 [89 10 


Sandys Hook 40 28 || 74 1 Cape Honduras ——— 6 25 [84 45 
Cape James, or Henlopen [38 48 | 95 2 Cape Camaron — 16 10 [83 30 


; Philadelphia 39 57 | 75 30 | Entrance of Nicaragua — [it 25 [34 15 
Cape May —— {33 oo | 75 15 | Porto Bells 09 33 179 45 
Cape Charles — 7 11 Z] 76 11 £| Darien, or Scotch Settle- ! 
Cape Henry 37 58 = 76 232] ment 28 30 278 45 = | 
| Cape Hatteras — 35 157] 74 206 Carthagena —.— 10 28 3½75 218 

Cape Feare — 33 58 E76 50$| Cape Conquiquaco, or Co- > _—_ 7 
Cape Roman, or Cattit [33 27 8 77 542 quibaco — — 12 40 /o 42 F ) 
Aſhley River, or Charles 8 = | Iſland Curaſoa, or Quicaſao 12 10 $1638 15. f 
Town — [33 05 | 78 46 *| INand Margaritta — | 20 & 63 208 I 

Port Royal — [32 oo | 79 43 | Iſland Trinidadda —— 10 15 [60 17* | 
j 


Bay of St, Auguſtine — zo 10 | 80 43 [Mouth of Oronoque River [98 15 [59 25 | 


Cape Florida 24 57 | 30 30 | Cape Three Points — [lo 30 62 10 ' 
Laphillapina or Apalachi [29 47 | $4 44 | Cape Naſſau — 38 og [57 55 
River Spiritus Sanctus, or N, Cape, the Middle of 
Miſſiſnippi River's Mouthj238 54 | 89 17 | CaoporyIfland — foz 05 49 56 
Tompeck — {22 20 [ico 15 | Suranam — — 6 25 |;6 50 


Liva, or Vera Cruz — 19 12 | 97 45 [Cape Orange — — 64 25 |51 25 
Sierra, or Cape de Martin 119 10 | 95 45 | Mouth Amazones River loo co [49 56 


— 


Hands in the Weſt Indies. | 


' | Lat. Longs Lat. | Long, 
Places Names. D. M. „. | Places Names. D. M. [D. M. 
Tobago Weſt-end — 11 10 [59 10 |Sambrero — — js 35 |62 30 
— at Bridge Town [12 48 85 58 K — — [13 47 3 46 
ranado 11 57 160 20 t. Cruize — — 17 52 3 30 
Granadillos I2 8 59 55 | Virgins _ — [13 30 [63 25 
Boquia — — 112 50 59 53 St. Thomas — — j13 30 63 22 
r 13 12 60 12 St. John de Porto Rico - [138 30 (65 37 
St, Lucia — |13 55 [60 04 | Iſlands and Rocks of Aves ji2 or 54 30 2 
Martinico —— — 14 43 £60 54 £| Torruga, or Tortugas — rr 10 2453 542 
Dominico — — {I 23 I [60 30 g Margaritta —— — fit 208 [63 202 
Marigallante — 15 58 7.60 20 ;Blanco — ft: $0. 13 40% 
Guardalupe — is 10,01 15 8 Teſtigos — — ji. 35 3 [52 41 I 
Deſſeada — — 116 20 5,60 ro. D*Orchila — — Fit 45 fl [64 30 f. 
Antegua i 05 8-161 45 C Bonairy, or Bonaire — 12 12 56 28 
[Barbuda — — 177 55 60 40 Aruba — — — 2 50 38 28 
Monſerat — 1156 45 |62 15 [ Eaſt-end of Hiſpaniola — 8 18 69 15 
— — 16 55 86 15 | Weſt-end of the ſame — 18 26 74 36 
evis —— — 


— |17 Og 62 32 | Eaſt-end of Jamaica — f13 eo 75 59 
by Chriſtopher's — 17 17 [62 40 | Port Royal Jamaica — 17 49 76 32 
Euſtatia — =— [17 25 [62 20 [[Weſt- end of the ſame — fs o8 79 09 
Saba — — 177 35 j62 qo | Eaſt-end of Cuba — ko 15 423 55 
St, Bartholomew — 17 52 [62 06 Havanna — — [22 40 432 55 
St. Martin's — — {18 56 (62 10 [Weſt-end of Cuba — j21 40 26 30 
Auguilla — — — 118 17 162 13 [La Bermudas — — 132 25 153 42 

n W Land: 
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Mands in the Weſt Indies. 


| Lat. Long. 8 i Long. | Lon 
Places Names, D. . D. N. | Places Names, D. M. D. M. 
y | —_ m . 
Bahama Iſland —— 26 50 79 16 ||Hineago, Weſt End — 20 25 [73 40 
Abaco South-erd 26 00 73 46 [Weſt Caicos — — |2r 38 [71 58 
Andrews, or Androſs, or | | Turks Iſland 21 35 178 08 
| North-end 25 10 78 40 [[|Abrolho Bank, the North 
Providence 25 ©o |77 20 End 21 35 [69 o6 
Harbour INand — [25 37 76 47 [Plate Rack 20 10 68 15 
Eleuthe a South End, or 2 2 Murcares — — — 21 30/76 35 £ 
Hathern — — 424 403 75 56 / Verd — — 1 1787/76 162 
at Iſland, the Middle — |24 25 75 o9 Cajad Zal — 23 10879 24 
Watling's Iſland — {24 03 £174 355 Pinos — — \ 20 ＋Cœc484 208 
Rum Key — 123 45 2474 508. Great Camains ——  |18 545,81 29%. 
Exuma =— 23 22 A 75 558 Little Camaias —— 19 30880 245 
rooked Illand, North-end 22 56 8 74 12 . St. Andrero — 112 23180 17 
Long Iſland, South-end 22 41 74 52 Caimanuback 19 08 80 11 
Atwood's Keys — 23 10 [73 35 Pedro Shoals, North Side [17 10 [77 56 
Mayaguana — 22 35 72 46 [St. Milan 17 10 [Sr 28 
French Keys 22 40 73 40 [|Guayna 16 53 88 30 
Merapervousg ——— |21 58 |74 45 [Cozumelli — — 119 30 [$9 og 
Hoeftics — — [21 z; 55 OñZuna Quita —— 17 or I8 48 


P 


Of DiFFERENCE of LATITUDE and DEPARTURE to every 


A 


B 


L 


QUARTER Point of the COMPASS: 


A 


Of DirrzxEN SE of Larirup and DEPARTURE to every DEGREP 


T 


AND 


A 


ALSO 


Y: 


of the COMPASS: 


E 


And both as far as 300 MiLes Diſtance. 


E 


e 


Difference of Latitude and Departure for 


din Lat (. ep 
e 
1811180. 8 c8. 9 


Lat Pep | 


182. $109. © 


6118 5. 809. 1 
186. 8109+ 2 


8 * * * 


— 
. 


glog. 9 || ©2 261. 7112+ 9 
$110. of} 63262+ 7112+ 9 
bo 10. © 64 263. 7 13.0 


2111210. 710. 4 
12 211. 7410-4 721271- 13.4 
13 212. 7 5 73 72.7 13.4 
144213. 71.5 741273. 7113+ 5 
150214. 7179+ © 751274+ 7113+ 5 

16215. 7,10. 6 76 275+ 7113-6 
171216. 7 10.7 | 

181217. 7 10+ 7 


ed 


5 
— 


0 

071106. 9105+ 3 
o81107+ 9105+ 3 
108. 9105- 4 


109. 9105+ 4 


28/227. 7111-21] 35 287. 
29 228.7113 Sales. 
20 229. 7111+ 3 gc[139- 7 
— — — —— — 
230. 7 11.4129 290+ 7114+ 3 
7111-411 297 291. 6114.4 


Liſt Deep] Lat | Diſt 


los. 9 if 421245 7 
431242+ 7111+ 9 
441343» 7132+ © 


451244» 7112+ o 


09. 
09 · 1 


$712.56. 7112.6 
$81257+ 7112+ 7 
5912 88.72. 


10. 1 6564. 7/13 

10. 1 66265. 7113-1 
10. 2 U 67 266. 7113-1 
68 267.7 13. 2 
69268. 7132 
24552. 
271270. 1113-3 

7 


7727. 7113+ 6 
78 1277+ 7113+ 7 
- 10. 8] 701278. 7113+ 7] 

$1279: al 
to. 9 231250» 7 
10. 9\| 82 281.7 
11. 0 8382.7 
11. oll 84:83. 7 
11.1 $5154 
11. 1 86/85. 
11.2 87 286. 


— — 


8 

35 234+ 711+ 51297 294- 6\1.4. 5 
6 235-7 11. 6 290 295 6 14+ © 
230 7111. 6}] 2971-9 6\14. 6 

$ 237+» 711-7 2931297 6014.6 
39 238.711.2299 298. 6014.7 
11. 8 300 299. 6 14+ 7 

i Dep Lat 


for 71 Points: 


0 


1 


Difference of Latitude and Departure for 4 Point. 


8 


> + wa ef] 


OS Ow & 


=| 


— 


2 
oC 20 39 29 00 20 20 TY ZF--N-N--SC 


* . * * . . * . * 
O ON O co o 


2 41 24 #8 1 


SER 


Jk 


- 


r 
eee 


Dep | Dill} Lat Be Cat fDep Iii Lat | Dep Des; 
00. 1 06. o 20. AI. 8 181]180. 1017.7 239. 8023. 6 
00. 2 06. 1 121. 4417. 9 821871. 1117.8 240. 8123. 7 
oo. 3 06. 2 22. AItz. o 83782. 1117.9 24A. 8123.8 
IO. 4 06. 3 123-412. 1 841183. 1118. © 242. 8023. 9 
oo. 5 06. 4 124. 4It z. 2 | 851184. 1118. 1 243. 8124. o 
Ob. 5 125. 4Jtz. 3 86]r85. 1118. 2 244. $124. 1 

06. 6 126. 4Jtz. 4 87786. 1118. 3 245. 8024. 2 

06. 7 127.4]12. 5 88187. 1118. 4 246. 824. 3 

06. 7 128. 4J12. 6]] 891138. 118. 5 » 8124. 4 

Obs 8 129. 4Jtz. 7 gc{r89. 1118. 6 824. 5 

06.9 30. At z. 8191190. 118.7 824. 6 

07. o 131. 4112.9] 9219 r. 1118. 8 8124.7 

07. 1 132. AIT 3. o 931192. 1118. 9 8024. 8 

97. 2 133. Ar; 1 94193. 1119. © 8124. 9 

07. 3 134. 4413-24} 95194. 119. 1 82 5. o 

07. 4 135. 3Þr3- 3 960795. 1119. 2 8025.1 

07. 5 136. 313. 4 971196. 1119. 3 802 5. 2 

07. 6 137.313. 5 | 98/1970 19. 4 » 8125. 3 

07. 7 138. 3]13-6]} 991198. 019. 5 8125. 4 

07.8 139. 3I T3. 71} 2001199. org. 6 82 5. 5 

07. 9 140. 3]13- 8201 Oo. 0119. 7 « 712.5. 6 

OS, o 141. 3}13- 9} 021201. [19.8 » 7125. 7 

08. 1 142. 3 14.6 031202. 19. 9 7125. 8 

08. 2 143. 314. 1 04[203- oſzo. o « 7125. 9 

22. 4 o8. 3 144. 3]14- 2 051204. qqzo. 1. « 9126. of 
024 5 08. 4 145. 3114. 3 061205. 0120. 2 « 7126. 1 
22. 6 o8. 5 146. 3114. 4] 071206. oj20. 2 26. 2 
92.7 o8. 6 147. 3414+ 5 081207. of20. 3 26. 3 
o2. 8 oB. 7 148. 3Þ14. 6 ogf208. o[20. 4 26.4 
02. 9 08. 8 | 149. 3114. 741 101209. oſzo. 5 26.5 
03. © 08. 9 150. 3114. 8 21 TI 10. o|20. 6 26. 6 
83. 1 09. © 151. 3014.9] 121211. 020. 7 26.7 
$3.2 09.1, I52. 3015. OY 13[212. o[20. 8 26. 8 
OJ. 3 Og. 2 153. 3015-10] 141213. 0j20 *9 26.9 
03. 4 09. 3 154. 3015-24] 151214. of21. o 27.0 
93. 5 09. 4 155. 315. 3 161215. 021.1 27. 1 
53. 6 09-5 r56. 2J1 5. 4 171216, 02 1. 2 27. 2 
OJ. 7 o. 6 157. 25. 51} 181217. 021. 3 27.3 
53. 8 09. 7 158. 2J1 5. 6 19217. 921. 4 27. 4 
53. 9 09. 8 159-215. 7 20218. 92 7. 5 7. 5 
4. © 29. 9 160. 2J1 5. 712210219. 902 1. 6 27. 6 
54. 1 IO. o 161. 2415. 88] 221220. gf21. 7 27.7 
4+ 2 10. 1 162. 215. 9 23 E21. 21. 8 27.8 
04. 3 10. 2 163. 2016. off 241222. 9]21.9 27.0 
24. 4 10. 3 164. 216. 1 251223. 922.0 28.0 
54. 5 10. 4 165. 2116. 2 261224. 9022. 1 28.1 
24. 6 10. 5 166. 2J 6. 3] 271225. 922. 2 28. 2 
24. 7 10. 6 167.2116. 4 281226. 9/22. 3 28.3 
04. 8 IO. 7 168. 216. 5 291227. 922. 4 28. 4 
04. 9 IO. 8 169. 216. 6 304228. 922. 5 28. 8 
55.0 10. 9 170. 2[16. 7] 2311229. 9022. 6 28. 6 
OG.q 11. o 171. 2J16. 8 321230. 9022.7 28.7 
05. 2 11. 1 172. 2J16. 9 331231. 9022 28. 8 
O5. 3 11. 2 173. 27. off 341232. 9022 28. 9 
05,44! 11. 2 174.27. 1 351233- 9023 29. 0 
OG. 5 Il. 3 175. 2117-2} 361234. 9 29. 1 
05.6: 11.4 176. 217. 3 37·35. 92 29.2 
05.7 11. 5 177. 17. 4 381236. 9023 29. 2 
os. 8 [1.6 178. 17. 5 394237. 9123 29. 5 
23.9 1. 7 179. 1417. 6 4c1:38-5 29.4 
Lat Lar -p | Lat [| Dif} Dev Lat Lat 


for 7+ Points. 
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Difference of Latitude and Departure for 2 Points, 209 


[Dif Lat | Dep j] Dift Lat. |Dep i Diſt} Lat |Dep | Diſt Lat | Dep ||Dift, Lat | Dep 
ol. ofoo. 1 61 60. 308. 9} 1211 19. 7Þ17. 7 |} 1811179. 0026. 5 2411238. 435. 3 
| 2(02. ooo. 3 62] 61. 209. 1]| 22120. 7117.8} 82180. of26. 7]| 420239. 4135. 5 
3103+ oſoo. 4 63] 62. 3]-9. 2 231121 7118.0] 83181. cj26. gf] 43[240-4[35. 6 
| 04+ oſoo. 6 64] 63. 306. 4 24/122. 7118-2 || 841182. 0j27. o 441241. 3035. 8 
| 504. gfoe. 7 65] 64. 3009. 5 251123- 6J18. 3] 8<[183.o]27. 1 45 242. 3035. 9 
| 05. 9000. 9 66] 65. 3Jo9. 7 261124 618. 5 861184. 0027. 3] 46/243. 3136. 1 
| 7106 · 901. of} 67] 66. 309. 8 271125. 6118.6 || 87185. ofz7.4 || 471244. 3136. 2 
| { $[o7.gjor. 2 |} 68] 67. 3j10.of| 251126. 6 18.8 881186, 027. 6 48[245. 3036. af 
N 9 o8. 901. 3 69] 68. 2j10. 1 29/127. 6 18. 9 | 851186. 927.7 491246. 3136. 5} 
| roſog. or. 5 70} 69. 200. 3 3<1128. 619. 1 9082-9 22.9 [ 50247. 3036.7 
| 11110. yſor. 6 71] 70. 2110. 4 || 1311129. 6119. 2 || 1911188. 9f25.0|| 2511248. 3036. 8 
1201. gjor. 80 72þ 71-210. 4 321130. 6119. 4 92489. 98.2 521249. 3037. of 
13J12. 01. 9 73} 72. 210. 2 331131 6619. 5% 93/790. 928. 3] 53 $30. 2137» Th 
13. Sſoz. 1 74] 73+2 10.8 34/132. $119- 4 940191. 928.50 54,251. 237.3 
| 14. Sſoz. 2 75] 74. 2011. o 351133. 5|19. 8 9592.9 28.6 55 252. 237.4 
15. Sſoz. 3 76] 75. 2011. 1 3*r34+ 5119-9 | 96/193. 928.7 5% 53.237. 5 
r. Sſoz. 5 77] 76. 21. 2 370135» 5]20- 1 970194 9/8. 9 57254. 2137. 7 
18017. 8Jo2. 6 78] 77. 1011. 4 38 136. 5120. 2 ] 98195. 829. 0 58255. 2137.8 
19118. gſo2. 8 79] 78.1. 6 391137: 5120-4 | 99196, 89, 2 5956. 2138. © 
| 20[19. $102. 9 1 40138. 5120. 5 200 197. 8129.3 || 60257. 2138. | 
| 21120. $103- 1 2 I411139. 5120. 7 (| 201] 198. 8129. 5 || 2611258. 2138. 3 
22121. $103. 2 1 421140. 5120.8 |} o2[199. 829. 6 621259. 1138. 4 
23022. 703. 4 1 431141. 421. 0 03200. 8[29.8 || 63260. 1138. 6 
24023. 7103+ 5 441142. 4121+ I || oq2o1. 8129.9 || 644261. 1138. 7 
25024. 7103 7 451143- 421-3 || o5202. 8130. 1 || 65262. 1038. 9 
262 5. 7103. 8 461144. 4/2 1. 4 061203. 8]30. 2 66263. 1039. © 
27126. 7104. o 471145. 4121-6 |} oO. 7130.4 |] 67]: 64. 1] 39. 2 
28[27. 7104- 1 481146. 4121+ 7 | o81205. 730. 5 || 681265. 1] 39. 3 
29 28. 7104+ 3 — 21. 8 09 206. 7130. 6 69[266. 1139.5 
3029. 704. 4 148.402. 10297. 7130-8 [[ 7267. 1039. E 
31030. 7104. 5 I511149. 4422. I || 2111208. 730. 9 || 2711268. 1139. 7 
32131 704. 7 $2]1£c0. 222+ 3'f 121200. 731. 1 721269. c[39. 9 
33032. 6004. 8 531151, 322.4 132 10. 7131-2 || 731270. 40. © 
34033. 6[05. © 5411 52 322.6 144211. 7131-4 |} 74271. 040. 2 
35/34. 605. 1 551153. 322.7 15/212. 731.5 75/272. cao. 3 
361035. 6j05. 3 56/1 54. 3122+9 | 161213. 7131-7 |} 76273. olg. 5 
37136, 6005. 4 $7]155. 3]23-0 | 17214. 6031. 8 971274. ola. 6 
38037. 6j05. 6 5E]r56. 3123-2 | 18215. 6032. 0 781275. ola. 8 
39038. 6105. 7 59157. 3123-3 | 191216. 6032. 1 791276. o[4o. 9 
40139. 6:05. 9 6c 58. 3123-5 | 200217. 6132. 3 || $of277. oj41. 1 
41 40. 186.0 1611/1 59. 2123-6 [2210218. 6132+ 4 || 2811277. 9141. 2 
4204 Tf. 5106. 2 62]160. 2123-8 | 221219. 6]32-6]] 821278. 941. 
43042. 5106. 3 6:]:61. 2123-9 | 231220. 6132-7 }} 831279. 9415 
44/43. 5006. 5 64]:62. 2124-0 | 24221. 6032. 8 || 84]280. 9041 
45144. 5006. 6 6<[163. 224. 2 25222. 6]33-0]| 85281. 941.8 
46[45. 506. 7 661164. 2024.326223. 5133-1 || 86282. 9]41- 9 
47146. 5:06. 9 671165. 2124-5 | 27224. 5]33- 3 || 871283. 9142.1 
48147. 5 0%. o 680166. 224.6 28225. 5033-4 88284. 942. 2 
49148. 50%. 2 690167. 224.8 29226. 533 891285. 9142+ 4] 
50149. 5 07. 3 7c 168. 124.9] 304227. <£[33- 7 go[286. 8142+ 5 
5150. 407. 5 1710169. 1025, 1231228. 5033.9 2911287. 842.2 
52151. 407. 6 721170. 1125-2 } 321229. 5134- f 924288. 8042. 8 
53152. 4 07.8 73171. 1125-4 | 33230. 5]34- 2 93Þ*89- 8143+ © 
54453- 4.07-9 744172. 1125+ 5 } 34231. 5134+ 3 290. 8143+ 1 
55154. 408. 1 751173- 1125-7 | 35232. 434.5 951]291+ 843-3 
565 5. 408. 2 761174. 1125-8 | 36233. 434.6 292. 8143+ 44 
57156. 4 08. 4 77]175- 1126.0 | 37134. 434.8 971293- 83. 
5857-408. 5 781176. 1126.1 | 381235: 34.9 98294. 8143+ 7 
5958. 4 08. 6 79017. 1126.3 | 39236. 4435-0 jf 991295+ 743 
bo[5g. 3 08. 8 84:78. 5126. 4 40]237- 4435 2 j| 200 2.96. 7144 2 
D f Dep Lat Diſt] Dep | Lat [Dil Dep Lat M Dia Dep. Tat 
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9 


yo” _ _ —— ct. 5 


210 Difference of Latitude and Departure for 1 Point. 


12 2 
101. o ©1101 
2102. © 2001 

| 3502. 9 1 3402 
4193-9 4005 
504. 9 5004 
60 5. 9 o. 
7106. 9 7.00 
8107. 8 | © 
g!08. 8 910! 

10/09. 1000 
11 ö 1111 
12 11212 
13 131· 
14 140¹ 

1 1501 

ö 18 | 1601 
117 1711 
18 3 180. 
19 3 | 19 | 
20 3 2001 
21 . . 3 22 
2202 1. 604. 3 . . 3 2217 

1 23j22- 604. 5 . . 2 230 
124023. fſo4. 7 . . 2 24] 
25|24- 5104+ 9 |} 85] 83.4116. 60] 45/142. 2128. 3]} ogf2or. oA. o 65 251 
2602 5. 5/05. 1 86] 84. 3016. 8] 46/143. 228. 5]} 06[202. o[4o. 2 || 66 26] 
20026. 5105. 3] 87] 85. 3117.0 47144. 2128. 7]} o7[203. ol4o. 4 7 27 
28027. 505. 5 88] 86. 3[17.2|| 48[145- 1028. 9]] o8[204. o[qo. 61] 68 28 
29128. 4105-7 || 89] 87. 317. 4] 49146. 1029. 1] ogf2o5. oo. 8 |] 69 29 
30029. 405. 9 goſ 88. 317. 6] 50/147. 1129. 31] 1c|2o5. Ar. off 70 30 
31030. 4/06. of} g1] 99. 2117. 8 l 1511148. 129. 5 2110206. 9[41. 2 || 271 31 
32/31. 406. 2 92] 90. 218. of] 520149. 1029. 7] 1201207. 9141.41} 72 2 
3303a. 406. 4 || 93] 91. 218. 1] 53/50. 029. 9 131208. 9041. 6 73 33 
34033. 506. 6 94] 92. 218. 3] 54/151. 0130. o 141209. 9041. 8 74 34 
35034. 5196. 8 [95 93. 2018. 5 55/52. oſzo. 2 151210. 842. 0 75 35 
3603 5. 507. o 96] 94. 1118. 7 56/153. 030. 4 161211. 8042. x || 76 36 
37136. 5197-2] 97] 95- 1118.9} 57/754. 030. 6 171212. 8042.3 77 37 
38137- 5197-4]] 98] 96. 1]rg. 11} 580154. 9130. 8]} 18[213. 8042. 5 78 35 
39138. 207. 6 99] 97. 1019. 3] 591155- 931. off 191214. 8[42. 7 79 39 

" | 49139- 227-81] 100] 98. 19. 51} 690156. 9f3r. 2 [ 20215. 2042. 9 80 4c 
41140. 2108. 0101 99. 119. 7 [| 161}157- 931.4 2211216. 7143. 1 || 281 41 

2 . oþ19. 9] 621158. 9131.6} 221217. 7143.31] $2 : 

2 oo. xj} 63/159. 8131.8} 231218. 7143. 51] $3 4: 

2 « 3] 644160. $]32. of] 241219. 7143.71] 84 4- 

I . o[20. 5 65]161. 8]32.2]} 251220. 643. 9 [ 85 4 

1 7 66162. 8032. 4 252 r. 6144. 1 || 86 4 

I 920. 9] 67163. 8032. 6 271222. 6144. 3 |} 87 4 

| I} 681164. 7132.8] 28[223. 6144. 5 || 88 4 

-3] 69]165. 7133.0} 291224. 6144. 7 89 4 

5] 791166. 7133.2} 3c[225. 6044. 9 90 2 

71171167. 733. 4002310226. 5145. 1291 5 

9 | 721168. 7033.6 321227. 5045. 3 || 92 5 

9 2359.33 8 330228 55. 5 93 5 

22.2 74179. 6134. 0 331229. 5045. 7 94 5 

22.4 75171-6134. 1 351230: 545. 9 95 5 

22. 6] 761172-6134.3]] 36/231. 446. 0 96 5 

22,81} 77/73. 34,5 371232- 4046. 297 13 

| 23- of] 781174 6034. 7 380233. 446. 4 98 5 

23-21} 790175. 5134-9} 39234. 4446-6] 99 - 

23.4 80 176 5135-1} 4c 235. 4146. 8 |] 300 { 

| Lat [| Dit] Dep | Lat ¶ Pia Dep | Lat || Diſt D 

| — — _ 


Difference of Latitude and Departure for 1 Point. 


—— 


ißt Lat JDep Diſſt Lat [Dep Din Lat Dep Diſt Lat Dep Dig 
110T. ooo. 2 61] 59. 214. 8j] 1211117. 4 29.40 1811175. 6144.0} 2411233. 8 
2001. goo. 50 62} 60. 115. 1 221118. 3 29.9 821176, 5144.2 || 421234 7 

q 3192+ 990. 7 63] 61. 1015. 3 231119. 3129.9 83 177. 5144+ 5 43] 

| 4103+ 9ſ or. of| 64] 62. 1015. 6 241120. 3 30. 1 84{178. 544.7 || 441236. 

j 5104. 9jor. 2 65 63. 1]15. 8 2 5þ12T. 3130.4} 85/179. 5145-5 [ 45/237. 
6105+ Sſor. 5 66] 64. 016. 0 26/122. 230. 6 86/180. 445. 2 461238. 
7106. Sſor. 7 67] 65. 0016. 3 27/123 230. 9 871 181.4 45.4 71239. 

{ $107. Sſot. 9|| 65] 66. 0016. 5 280124. 231. 1 88 182. 445.7 481240. 
9108. 7192+ 269 66.9 16. 8 [ 29025 IN 31} 89 183. 348.9] 49241. 

10109. 7402. 41} 70] 67.9]17-0 || 301126. 137. 6 90 184. 3046. 2 5c[:42. 

Þ 11410. 702. 771 68. 917. 3 131027. 131.8191 185. 3146.4 || 2511243. 

{ 12121, 6102. 9 72] 69. 887. 5 321128. 0032. 1 92 186. 246.7 521244. 
13}12. 6j03. 2 73} 70. 8117-7 || 321129. of32+ 3] 93 187. 246.9 521245. 
14113: 603. 4 74] 71. 818. off 341130. 0032. 6% 94 188. 247. 1 54/246. 

| 15114- 6193+ 6 75] 72.8118, 2} 351131. 032. 8 g5 189. 247.4 55]: 

| 16015. 503. 9f] 76] 73. 7118-5] 36131 9133. 0 96 190. 147.6] 56}: 
17416. fog. 10 77] 74. 7118-7 [ 371132 9133- 3] 97 191. 147.9 571249 

| 18/17. 5104+ 4 78] 75. 5119-0 ff 380133. 9033. 5 98 192. 1148.1] 5802 50 

| 19 18. 4104- 60 79] 76. 619. 2 391134. 8833.8 99 193. 0148.41} 59251 
20019. 4404 9 80] 77. 619. 4 40135. 834+ of] 200 194. 048. 6] 6042 52 
21120. 405. If] 81] 78. 619. 7141136. 8034.3 201195. 0048. 82670253. 
22021. 3005. 30 82] 79. 5019.9 ] 42/132. 764.5 02 195.949. 1 620254. 
23022. 3005. 60 83] 80. 5.20. 2 43/138. 734. 7 [ 03196. 949.3] 63/255. 
2423. 305. 80 84] 81. 50. 4 44139. 735. 0 04 197. 9149. 60] 642 56. 
25024. 306. 1 85} 82. 52. 7 ] 451140. 735. 2 [05 198. 949.80 651257. 
2602 5. 2006 · 30 86] 83. 428. 9 46/141. 6035. 506 199. 8050. 1 66ſ2 58. 
27126. 2006. 60] 87] 84. 421. 1 47142. 6035. 7 [ 07 200. 850. 3] 671259. 
28027. 2 0b. 888 85. 4421. 4 480143. 6]36. o 08 201. 8050. 5] 680260 
29128. 1107. of} 89] 86. 3021. 6 491144. 5136-21] og 202. 750. 88 69260 
30129. Ij07. 31] 9o] 87. 3021. 9 — 94 5136. 5] 10 203. 751.0] 7oÞ261 
31130. 107. 5 910 88. 3022. 115146. 5036.7 [211 204. 751. 31] 2710262. 9 

2131. 0107. 8 92 89. 2022. 4 521147. 436. 9 [12 205.6 918 721263. 
3332. oſo8. 00 93} 90. 2122. 6 531148. 4437. 2 13 206. 6051. 730264. 8 
34[33- Olo. 30 94; 91. aſaz. 54149. 437. 4 14 207. 6052. 00] 740265. 8 
35034. 008. 5 95] 92. 2023. 1 5 Jr 50. 4437.7 [15 208. 65. 2 75/266. 8 
36034. 9108. 71} 96 93. 1023. 3 5606151. 337.9 16209. 552.50 7602677 
37035. 909. ol 97] 94. 1023. 6 57]1 52. 3038. 2 17 10. 552.7 7712687 
38036. 909. 20 98] 95. 1023.8 581153. 3038.4 18,211. 553. 0 781209-7 
39137. 8jog. 4 99] 96. 024. 1 591 54. 2138.6 19 212.453. 2 79270. 6 
4038. 800. 7 /oof 97. o[24- 3 6c 55. 2038.91] 20 213. 4 53. 8] 80z21. 
41139. 8 ro. O10 98. 24. 51611 56. 239. 1221 214.53. 728 1072. 6168. 

2140. 7110. 2 02] 98. 924. 8 62157. 1039.40 22215. 3153-91] 82273. 508. 
43047. 7/10. 4 o3] 99. 925. of] 6311 58. 139. 6 23 216. 354. 2 830274. 5068.8 
44042. 7110. 7 044100. 925 3 64/1 59. 1139-91 24 217+ 3154+ 4 « 5109. 
45143- 7110. 9 o5{101. 9 25.5 65]160. 140. 1 25 218. 3154+ 7 5 
46044. CTT. 2 obj102. 8025. | 66[161. 040. 3 261219. 2154+ 9 4 

7145. 6111. 4 07{103. $[26. off 671162. o[qo. 6 27220. 255. 2 4 
48146. 6111. 7 08}104. 8026. 2 68]163. 040. 8 28-221. 2155.4 4 
49047. 5[11. 9 os. 7126. 5 69163. 941. 1 291222. 155.6 14 
50048. 512. 2 10/106. 7126. 7] 71154. 01. 3 30/223. 1155-9 2 
51049. 5112. 4\[111]107. 7]27- 01710165, 941. 60231224. 1156.1 3 
52050. 4112. 6 121108. 627. 2 720166. 841. 8] 32225. 0056.4 2 
53|51. 4{12. gf} 13]109, 627. 5 72þ167. SHA. o 33 226. 0056. 6 2 

54/52. 413. 1 1417. 6027. 7 7411683. 8]42. 31} 34227. 0056. 9 2 
55/53. 4/13. 4 151111. 627. 9 750169. 8142. 5 | 350228. 0057.1 2 

| 56[54. 313. 60] 16112. 5128. 2 76Þ170. 7J42.8j] 361228. 9157+ 3 1 

| 57155 3013.9 77 113. 5[28. 4 770171 7143+ of 37 229.957. 6 
$8[56. 314. 1 180114. $28. 7 950172. 743. 3!] 280230. 9157. 8 
5957. 214. 3 19]115. 4128. 9 7973+ 63. 5jÞ 391231+ 858.1 

1. 58. 2114. 6ff 201116. 429. 2 e e 58. 3 

Diſtſ Pep Lat Bin Dep Cat. V Dil Dep 1 Lat U Diſtl Dep Tat || Diff} Dep Lat 
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212 Difference of Latitude and Departure for 1 2 Point. 
Diſt] Lat |Dep j|DiRt| at ep Diſtſ Lat ,Dep || DiRt]- Lat | Dep D. | 1 
1Jo1- Ogo. 61 e 12115. 835.1181173. 2152. 5 
2101. 90o0. 6 62] 59. 8.0 22]116. 3135-4 || 82 174.2452. 8 
3102+ ooo. 9 63} 6o. - 8.3 231117. 7135+7 l 831175. 1063. 1 
43. Sor. 2 64] 61. 8.6 24/118. 7136.0 || 841176. 1053.4 
_$[04- 8jor. 5 6 62. 8. 9 ] 2119. 636. 3] 8177. 083. 7 
6 bbs. 701. 7 66] 63 2 19. 1 26]r20. 6 6.3 86178. 0063. 9 
7106. 7102. o 67] 64. 9. 4 271121. 5036. 871179- 0/54. 2 
8197+ 762. 3 69] 65. 1119-7 || 281122. 5137.1} 880129. 9/54. 5} 
9108. 602. 6 69 66. c$20. © 4 80. 9/54. 8 
roſog. 602. 9 7e 67. Eo. 3 7 56.1 
x 1110. 503. 2] 71] 67. 920. 6 0 8165.4 
12J1 1. 5j03. 72] 68. 920. 9 3 755.7 
13012. 403. 73] 69. 927. 2 6 7156. o 
| 1413. 4104. 1 74] 70. 8 — 9 . 56-2] 
J 15114: 4jo4. 4 75] 71. 81. 8 +2 N 56. 6 
161 5. 304. 6 76 72. 722. 4 . 6156.8 
17116. 3004.9 77] 73.722. 3 7 5657.1 
18017. 205. 2 78] 74. 6022. 6 o 5157.4 
1918. 2005. 5 79 75. 6022. 9 3 457.7 
20]19. Ijog. 8] Bo 76. 623. 2 6 458. 0 
21020. 1006. 1 8 77. 523 9 192.488. 3 
22021. 1006. 4 82J 78. 5523 2 193. 358. 6 
23122. oſo6. 7 [ 83 79+ 4124+ 1 9 5 3.58. 9 
24123-0107. o 84] Bo. 4424. 4 44137. 8141. 41198. 2 59. 2 
2523. 907. 385 Sr. 3024. 7 451138. Saz. 1 05196. 2 59. 5 
2624. 9107. 5 86] 82. 324.9 46/139. 742. 3 ] 06197. 1 59.7 
2725. 8007. 8 7] 33+ 325. 2 471140. 742. 6 071198. 1 60. o 
} 28126. 8ſo8. 1 88] 84. 2025. 5 48/141. 6142. 9 080199. I 60. 3 
29127. 808. 4 89] 85. 2025. 8 49142. 643.2 200. o 60. 6 
30123. 708. 7 || gc| 86. 1026. 10 50143. 563. 5 T0201. o 60. 9 
31129. 7%. 0 gif 87. 1026. 40 151]144. 5}43-8 || 211]201.9 61. 2 
ze zo. 6109. 3 92 88. 026. 7 521145. 5}44+-1 || 12202. 9 61 5 
33031. 609. 6 93] 89. 0027. 0 531146. 4444-4 jÞ 132038 61 
3432. 5109.9 || 94 90. 0olz27. 3 54147. 4144+7 [ 14204. 8 62. 1 
13553. 5/10. 2 95 90. 927. 6 551148. 345 · || 15205. 8 62. 4 
36034. 510. 4 96] 91. 927.8 560149. 3145-2 161206. 7 62.6 
37135-4110. 7 97 92. 8028. 1 57/1 50. 245. 5] 17207. 7 62. 9 
13836. 4/11. 0 98 93. 8028. 4 580157. 245. 8 [ 180208. 6 63. 2 
| 39037. 311. 3 99 94. 7128+ 7 591152. 2146.1 || 19209. 6 63. 5 
40133. 311. 601 95. 7129- Of] Er 53. 146. 4 rcj210. 5 63. 8 
41039. 211.9 [01 96. 7129+ 3 [1611 54. 146. 7 [ 2211211. 5 64. 1 
42140. 2012. 2 [ oz] 97. 629. 6 62]t55.0147.0'} 221212. 5 64. 4 
143A. 2012. 3 oz] 98. 629.9] 631 56. 047. 3 23]213.4 64.7 
4442. 1112.8} og] 99. 5139-21] 041 56. 947. 6 24/214. 4 65. 
45/43. 113. 1 og. 5130- 5 651157. 947-9 ] 2275.3 65.3 
46[44- 0113. 3 o6ftor. 430. 7 661 58. 98. 1 26216. 3 65. 5 
47145-0,13.6j| o7Þ102. 431. o 7 1 271217. 2 65.8 
48045. 93. 9 [ osroz. 4[31- 3 ] 68160. 8148. 7] 28218. 2 66. 1 
49/46. 914. 2 || ogf1r04. 3131-61]. 69 161. 7149-0 219. 2166. 4 
50047. 9114+ 5 || r1ofros. 3131-91] 70162. 749. 3 301220. 166. 7 
51148. 8114.8 |} 1115106. 2]32- 2] 1711163. 6149. 6231 221.167. o 
52049. 815. 1 12107. 2 52.8 2 164. 6149.9 321222. 0067. 3 
5350. 7/t 5. 4 131108. 132. 731166. 6150. 2 33 223. 0167, 6 
5457. 7115+ 7 [ 14]109- 133.10 74 166.5 50-5 341223. 9;67.9 
5552. 6116, 0 15Þ110. 1133-4} 751167. 5150. 35224. 968. 2 
56/53. 6016. 2 16111. 033. 6 761168. 446 1.0% 36[225. 9/68. 4 
57154. 5016. T7]112. 0133-9] 771169. 4 51.3 371226. 868.7 
5805 5. 816. 18112. 9342 [ 781170. 3051. 60] 381227. 869. o 
59] 56. 87. 1 1913. 9134+ 5 2977. 351.9 394228. 7169. 3 
| 6c| 57-4117. 4] 2 14. 834. 8 ] 80j172. 382.2 4029. 29.6 300287. 1 
Hi eo! Lat NDiR Dep | Lat Diſt] Dep T Lat Dit] Dep | Lat I Diſt] Dep * Lat 


for 65 Points. 


» I 


het ce 


2 41 


— _A__TS cc cLZ PE ,, 


— » —_—_— 


Dif} Lat [Dep || Diſt, Lat JDep || Diſt; Lat [Dep Dep || Diſty Lat | Vepy 
Iſoo. loo. 3] 61] 57. 4lz0. 5] 1211113. 940. 8 || 1811170. 4461.0] 241 226.9 81.2 
201. gfo0. 7 62] 58. 420. 9 221114. 941.1} 8277. 461. 3 421227.3] 81.5 
31. 2.81.0} 63] 59. 3021. 2 23/115. 8041. 40 83772. 3061 4328.8] 81.8 
4153.81. 3 64] 60. 302 1. 6 24/716. r. 8 84/173. 2062. 0 440229. 7] 82. 2 
504. Jo. 7 65] 61. 2 21.9 [ 25]. 242. 1 85174. 262. 3 45/230. 7] 82. 5 
öſo 5. ö[oꝛ. o 66] 62. 102. 2 [[ 26/118. 642. 4] 86775. 1062. 6 46/231. 60 82.9 
76. 602.41 67] 63-1 22.60 27 119. 6]42.8 || 87176. 163.0] 471232. 5] 83. 2 
8[o7. oz. 7 68] 64. 022. 9 280120. 5[43-1 || 88877. 0063. 3 [ 48/233. 5] 83.5 
908. 5103-0 6g 65. o[z3. 2 29]121+- 543-4] 89}177+ 9163-7 ]] 49234. 4 83. 9 
roſog. 4103-4 1] 70 65. 923. 6 30/122. 443. 8 90/78. 964. 0] 5035. 4] 84. 2 
11010. 403. 7 71] 66. 8023. 91310123. 344. 7 || 1211179. 84. 32510236. 3] 84. 5 
1201 T. 304. o] 72] 67. 8024. 2 32/124. 3044. 5 || 220180. 8864.7 5237.3 84. 90 
13112. 204. 4 73] 68.8[24*6]] 330125. 2144.8 |] 23/187. 7065. 0 53/238. 2] 85.2 
14013. 204. 7 74] 69. 724.9 [ 34/726. 245. 1 240182665. 3] 54239. 1 85.5 
1541s. 1 75] 70. 7125-31] 35 e 251183-6[65.7]] 55/240. 1 85.9 
16015. los. 4 76] 71. 6025. 6 361128045. 260184 566.01] 560241. o $6. 2 
17116, olos. 7 77] 72. flz5. 9 371129- 0046. 1 271185+ 5066. 3 [ 571242.0] 86. 6 
1817. oo. 1 78 73˙4½5˙3 381129. 946. 5] 28186. 466. 7 580242. 9 86.9 
19117. 906.4 || 79] 74. 4026. 60] 3930. 9146.8 |] 29]187+ 4467-0] 59243. 8] 87. 
20118, 806. 7 80 75. 3126.9 [ 4o[131+ 8147. 2 || 200j188+ 3157.4 || 60244. 88 87.6 
21019. 8[07.1 || 81] 76. 3[27. 31410132. 8047. 5201189. 2167.7 }} 2611245. 7] 87.9 
22020. 5107.41] 82[ 77. 2027.61] 421133+ 7147-8 ]] 62190. 268. 0 621246. 7] 88.2 
23[21. 7107.7 |] 83] 78. 1128. of] 43734. 6148.2 ||] 031191. 1068.4] 631247. 6] 88. 6 
24022. 6108. 1 |] 84] 79. 1128. 3] 44{135+- 6048. 5 041192. 1168.7 ]] 644245. 6| 88.9 
25023. 5198.4 || 85] $0.0]28.6]] 45/136. 5148.8 || 051193. 0169.0] 651249. 5] 39.2 
26124. 5108.8 || 86] 81.0[29.of} 461137+ 549. 2 061194. 0]69-4]| 661250.4| 89.6 
| 27]25-4ÞP9- 2 j| 82 81.929. 3 47/38. 4049. 5 0711 94- 969. 7 6781.4 89.9 
28026. 409. 4 88 828 29.6] 480139. 349. 8080795. 870. 1 682 52. 31 90.3 
29027. 309. 8 89 83. 8030. 0 49140. 3050. 2 If 09 196. 870. 41] 69253. 3] 90. 6 
30128. 210. 1 go 84. 730. 3] 50141. 2050. 5 101197. 7170.71] 7012 54-2] 90. a 
"31129, 2 10. 4 g1] 85. 730. 6 1511142. 2150.9 [|211]198. 7]71-1]| 2711255» I} 91. 3 
32030. 1110.8] g2] 85. 6031.0 521143-1]51.2 || 121199. 6171-4] 72256. 191.6 
33]31-1]11.1]} 93] 87. 6631. 3] 53 T1451. 5 131200. 571-7 7312570] 91-9 
3432. hos 94) 88. 5131.71} 540145. 0051.9 141201. 5172-11] 74]258.0] 92.3 
35133-o[11. 95 89.432. 0 35145. 952. 2 150202. 472.4 7558. 9 92.6 
3633. 912. 1 96] 90. 4032. 3] 56146. 952. 5 160203. 472.7] 7612599 93-0 
37134. 8 1 | g1. 3132-71] 57147. 8052.9 174204. 3]73-1]| 770. 8] 93-3 
38035. 82. 8 98 92. 3033. 580148. 863. 2 180205. 23-40 73]261.7] 93-6 
39036. 7J 13. 1 99] 93-233- 3]] 591497536 USE 73-8]| 791262. 7] 94+ 
49137. 7112 5 100] 94. 2033-7 60[150- 6153-9} 20207-11741] Boj263.6] 94-3 
41038. 6þ13.8 |] 101] 95. 1134. 0] 161]151. 6|54. 2 || 2210208. 1174.4] | 2811264. 6] 94. 
42139. 5114.1] oz] 95. 0034.4 62/152. 554. 6 220209. 9174-51] 824265. 5] 95. 
43140. 514. 5 oz 97.0034. 7 63/753. 554-9 || 23] 210. 9175-1 831266. 95-3] 
44141. 4/14. 8 04] 97: 935 154.455. 2 241210. 9/75, 4] $41267-4] 95-6 
45142. 4J15- 2 os] 98.9 155. 358.6 25211. 8075.8 851268. 3] 96.0 
46143. 3114. 5 06 99.7 156. 3055.9 [[ 26/212. 876. 1 86269. 20 96.3 
47144- 3115-81} 071100. 8 157. 256. 2 27213-7176. 5 87270. 2 96.7 
48045. 216. 2] o8 tor. 7 158. 2056.6 280214. 7076. 8 [ 88271. 2 96. 0 
49146, 116. 5 og[102. 7 159. 1156.90} 29]215.6[77.1 89[272.1 97.3 
5047. 116. 8 10103. 6 160. 157. 3] 304216. 577. 5 ge1273+-0] 97.2 
51048. c[17.2 ]| 111]104. 5 161.0057. 612310217. 577+ [| 291]:74+0 98 © 
52]49.o[17.5} r2[105.4 r51.0157.9]] 32 218.4 78. 11 921274. 9 98.3 
5349.97. 9 131106. 4 162.9058. 3 331219- 4/78. 93]275-9] 98.7 
54150. 818.2 141107. 3 63. 8058. 6 [ 34220. 3078.8 l 940276. 8 99.0 
55051. 88. 5 15108. 3 164. 8058.9 35]221+ 2079-1 || 95]:77+7] 99-4 
5652. 718.9 [ 161109. 2 165. 79. 3 36222. 2179+ 5 |] 9678.7 99.7 
57153- Iro. 2 17]110.2 166. 6059. 6 37223. 1/798 9779. ro. o 
5854. 6019. 5 18111. 1 167. 65. 0 380224. 1080. 2 9880. Ero. 4 
5905 5. 519.9 19]112.0 168. 5150. 31] 39/225. 080. 5 9987. 5Jtoo.7 
_bo[56. 5]20.2 |} 20113. 0 r69. 5050. 6]| 4<| 226. 430.8 30082. 5101.0 
Diaſ[Dep | Lat |] Diſt! Dep Dep | Dat [Biff Dep | Lat I Dif] Dp Lat 
| for 64 Points. 
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214 Difference of Latitude and Departure for 2 Points. 


Tis : rr 
5 Lat | Dep = Lat (Dep | Diſt| Lat | Dep || Dit, La [Dee Diſt Lat. 
n 5g ” 7 2 -, $123-3 wo + -»- y + 167. 2169. 3 || 241 222.7 
; 21112. 7349+ 7 21168, 2169. 7 21222. a 
28 * 03 58. 2024. 1 23 113.6047. 11] 83769. 1070. o * =o a 
$104. 6jor. 9 65 i hes 4- boy 1 54 dag ay 44022 5. 4 : 
6105. goa. 3] 66 61. 0025. '% 3 : $1170. 970. 451226. 4 5 
| : «+31 261126, 4448. 2 $6j1 
6. . 71. 971. 2 6 227. 
Fi e 56 
gos. zloz. ; 3 2•* 173. z. o 45[229. : 
1— 22.4.2 8 30120. 149. 8] 90175. 672. 7] 5oſz31. o 95.7 glos. 
ite. Hog 21] 71] 65.6[27.2]| 1311121. 050. 1 1911176. 5173 18 8 7 10 
| 15 wk ey 6 72] 66. 807.6 32122. J. 5 |} 92/177. 4173+ 5 G2 1 4 110g 
( 1 12. 905 a 2 + 5 12 33 127. lb. 931178. 373.9 53 + ry" 66.8 12110 
119173. 905. 77 3 34/123. 8]51- 3] 940179. 224. 2 54234. 7| 97. 13111 
8174.8 14 99+ 312% 7 if 351324- P67 95180. 274. 6 r 1412 
10/14. 06. 1 76 70. 2129. 1 6112 x 551235. 97. 6 
18 15. 706. 5 771 71. 112 360125. 752.0 96/181. 175. 0 56236. 5] 98. c 15113 
q 1516-606. 91| 78) 72-2]29.9f| 33 126. J. f. %. 521237 5] 9% 7 7 
19117. 6/07. 3 79} 73. 030. 2 39 ag 4 52. 981182. 975. 581238. 4J 98.7 1711: 
n : 4453. 2 991183. 976. 2 20. 18116 
| 20/18. 907. 71} _59! 23. 9130-61} 40 og 53- 6 200184. 8076. 5 + 4 99-1 Ahr 
12119 4.08. of] 81/ 74. 8031. 01410130 4 29-5 20112 
} 22120. 3'o8. 4 82 8 411130. 3054. 0 [201018 5. 776. 92670241. 1 99. — 
23121 3.08. 80 $3 = - 1 + _w 2 — 3 || 021186. 6077. 3]] 624242. 1[100 : 211. 
"Wet $453 f 2. 154. 7 |] 03187. 677. 7 6312 . 22114 
24422+2 09. 2 84 77. 6132-1 58 | 3]243- 0100. 7 | 
3 4433. 53 1 4188. 78. 1 644243. 23 12⁰ 
2 3 86 an, ll es 558 5 189.48. 5 6244. 51. * N 
PIC ; : vp 9155-9 O 190. 3178. 8 661248. 8 2512: 
2724.9 I0. 3 87 80. 433. 3 471135- 8156. 3 275: 8 tor. 6 
| 8 25. 9 10. 88. 8 59. 3 07119. 3179.2 67 246. 7 102. 2 2012 
| 0 7 1. 3033. 7 481136. 756. 6] o8[rgz. 279. 60 68 | 2712 
95-8 11. 1 89 82. 23401 450137 7 92. 2179. 247. 61102. 6 
| ; « 7157-O]| 091193. 1]80. o 69248. 2802 
whe 5 2 — 2A. 4 (UE 4 || 101194. e. 7 r . 
44 49 2 * -24 1134-8 18 139. 5157-8 || 231} 194. 980. 8 271 250.4103. 3012 
* . 9 065.3 520140. 4158. 2 121195. 9,8 T 1 72J 51. 30104. 312 
and So 4 38. 38.1 53 141-4158. 6 131196. $81. 5 7302 52+ 20104. 5 32]? 
< $ 7 _ * 540142. 3158-9 || 140197. 781.9 742 53. 2 104. 4 33}? 
3562.3 13.4 95] 87-8136. 4 55143. 2]59- 3 [| 18798. (682.3 THE 34]: 
35133- 3 13.8 96 88. 736 6 7512 54+ 10105. 2 i 
3665 f 4 38 99: - 37. 1 57/145. 1]Þ0. 1 17200. 5,83. off 757155. gf 106. o 26] 
. 58 98] 90. 6037. 5 581146. obo. 5 182z0r. 4083. 4 75256. 9/106. 4 37 
| 44 pan t}- 99 91. 5137-9 591146. 960. 9 190202. 3083. 8 = 257. $1106. 8 ; 38 
| 40137-0 15-31] 199] 92.4 38. 3 60 147. 806 1. 2 201203. 3184. 2 8 238. - - 107.2 39 
Finne 148.81. 621084. 264. 6 281[259. 6107. — 
1469.5 — * 94. , 39. © * 149. Jz. o 22205. 185. of} 820250. 6 . al 
44142- 6, 16. 8 04 43 I 2 * 150. 6162. 4 23/206. 085. 3 830261. 5 108.3 g 
145 41. 6, 17. 2 83 4057. 5162.8} 241207. oÞ85. 7 844262. 40108. 43 
4K. NG 9 97.0 2 6:]152+ 8863. 1 25207. 986. 1 85263. 3 109. 1 1 
473. 4118. © 07 . 8086. 5 264. 20109. 5 45 
48044. 418. 4 08 1 9 265. 2 fog. 8 46 
49045. 3,18. 8 09100. 7[41 5 266. 110.1 5 
| 50{46. 219. 1 10 105. 6 3 6 . 110. 6 20 
gt pe —_— | © 267. a 
E TN r £ 
3 0/20: 31 131104: 4143-2 . $111. 3 5 
54 49. 912.0. 7 144105. 3 ns 9. 2 270. 7112.1 55 
5sßo. Sſz r. o 151106. 3144. © 6 271. 60112. 5 5 
| 565 t. 721.4 161107. 2044. 4 a 272. 6112. 9 pq 
570/52. 7121. 8]] 17/108. 1]44. 8 273+ SÞ{ 15+ 3 50 
5052.4. 3 108g. 0145-2 277. 3014.0 | 
60 55.4 23.0 — 2 276. 3]114- 4 5 
—— 27 
Dift YiſtlDep { Lat {]Difti Dep | Lat * . be 
l Gl E 
e 3 or oints. 


Difference of Latitude and Departure for 21 Points. 215 


— * 8 
« Pi] Lat Dep || Diſt] Lat. | Dep || Diſh Lat | Dep ||Dif] Lat Dep |DiR] Lat | Dep | 
* oo. . 4 61] 55. 1026. 1 || 1211109. 4J51. 7181163. 60 77. 4 1] 2411217. 8] 103. c 
I 2[o. Soo. gf} 62} 56. of26. 5 220/119. 3052. 21] 821164. 5] 77.81] 42218. 7] 103- 
. 0 
3102+ 7. 31 63 57. O06. 9 23/11. 252. 6 831165. 4] 78. 2 43[219+ 6703. 
5 4103+ pr. 7 64] 57. 97. 4 241112. 153. ol 844166. 3] 78. 7 Azzo. 5[r04- 
1 5104+ 5[c2. 1 65] 58 8027. 8 25r T3. of53. 5 851167. 2] 79. 1 45EZ T. 41104. 
$ 6[o5. 4102. 61 66] 59. 7123. 2 [ 26/113. 953. 9 861168. 1] 79. 5 46 22240105. 2 
F 7106. 3003. of] 67 60. 6[28. 6 |] 27/14. 8054. 3 87]:69. of 80. o 471222. 31195. 
*- | 8107 203. 4 68] 6r. 329. 1 28[115. 7154- 71] 881169. gf 80. 4 48[224- 2 
5 9108. 11o3- 8 69] 62. 4129. 5 291116 *6[55. 2]] 891170. 8] 80.8 |] 49[225. 1 
* 100 o. ofog. 3 70] 63. 3029. 9 Zoff r. 558. 6 9er. 7 87. 20 5o[226. o 
11109. 9 — 71] 64. 2030. 41310118. 456. 01910172. 6] 81. 7 [|251]226. 9 
8 | 1210. 8 5. 1 72] 65. 138. 8 32119. 3056. 4 92173. 6] 82. 1 521227. 8 
: 131. 8Þ5. 6] 73] 66. 003 1. 2 33[120- 2156. 9 931174- 5] 82. 5 | 53 228. 7 
p 14112. 6. of} 74] 66. 9131.6] 34[121. 1157. 3] 94/175. 4} 83.of] 541229. 6 
0 1513. 66. 44 75] 67. 832. 1 350122. 82. 7 951176. 3 85.3 551230. 5 
16014. 56. 8] 76] 68. 7132.5] 36]r22. 9158. 2]| 961177. 3] 83. 560231. 4 
f 171 5. 447. 3 77] 69. 6132.91] 37/123. 8058. 6] 971178. 2} 84. 2 71232. 3 
18116. 307. 7 75] 70. 533. 4 381124- 7159. off 98179. 1] 84. 7 58233. 2 
19117. 2008. 1 79] 71. 4133-81] 392 5. 659. 41] 991179. 9] 85. 1 59234. 1 
E 20118. rjo8. 6] Bo] 72. 3034. 2 || 40/126. 559. 9 2001180. 8} 85. 5 60235. o 
: 21119. cog. off S1] 73. 234. 6 || 1411127. 4160. 3] 2011181. 7] 85. 9 610235. 9 
a 22119. 9jÞ9- 4 52] 74- 1135-1} 42/128. 460. 7]] 02182. 6] 86. 4 621236.8 
23120. Sog. 8jj 83] 75+ [35-5 |] 431129. 3161. 1 031183. 5] $6.8 |] 631237. 7 
4 24121. Ito. 3 84] 75. 9135-9 |] 441130» 2161. 6]] og1184. 4} 87. 2 644238. 6 
8 25122. 610. 7 85 76. 8136. 3 45/131. 1162. of} o5Þ185. 3] 87. 7 651239. 5 
P 26123. fr r. 1 86 77- 7136.8] 46/132. 162. 4 061186. 2] 88. 1 | 661240. 4 
p 27124+ 411. 5 87] 78. 637. 2 471132: 9162. 9 051187. 1] 88. 5 {| 671241. 3 
{| 2802 5. 3]12. of 82] 79. 6137.6] 48/133. $[63. 3 o8]188. of 88. 9 |! 68242. 2 
29126. 2112.41} 89 80. 538. 1 49]134- 7163. 7 09188. 9] 89. 4] 69243. 1 
| 3027. tz. 81] go] 87. 4138. 5 ] 50Þt35- 6164. 1 re[189. 8] 89. 8 701244 © 
: 31128. o[13. 3 91] 82. 3038. 9] 1511136. 5[64. 6]] 2110190. 7] go. 2 {| 2711245. © 
| 32]28. 9[13- 7 92] 83. 239. 3 52]137- 4165. off 12[191. 6] 90. 6|| 721245. 9 
0 33029. 814. I} 93] 84.39. 8] 53 Jr38. 306 5. 4 130192. 5] 91. 1 7312468 
34/30. J14. 5 94) 85.0140. 2 54/139. 2065. 8 140193. 4] 91. 5 744247. 
; 3503 1. 6]r5. off gs} 85. Ho. 6 551140. 1166. 3] 15194. 3] 91.9 751248. 6 
; 20132. 5115.41} 96] 86. 8]41. o 561141. <j66. 7 16195. 2] 92. 4 761249. 5 
37133- 4[1'5- 8]] 97] 87+ Tr. 5 571147» 9167. 1 150196. 1] 92. 8 771250. 4 
35134 4416. 2 98] 88. 6041. 9 581142. 8067. 6]] 18]197. o| 93. 2 7802 51. 3 
| 39135- 3116. 7}} 99] 89. 5142+ 3 59143. 7168. of} 19]197- 9] 93. 6 7912 52+ 2 
. | 49136. 217. 1]] roof 90. 4/42. 8 6c[144. 6168. 4 20198. 8] 94. 1 802 53. 1 
41 37.1 17. 5 101 91. 363. 2 || 1611145. 568. 82210199. 80 94. 5 [2810 54. © 
42138. cr. off oz] 92. 263. 6 621146. 4169. 3 220100. 7} 94. 9 822 54. 9 
43 38. 9418. 4] 03] 93. 1144. of} 63]147- 3169. 7 23101. 6] 95. 4 83255. 8 
44139. 88. 8 oa 94+ 0044. 5 641143. 2170. 1]] 241102. 5} 95. 841256. 7121. 
45140. 71:19. 2]] os] 94. 944. 9 651149. 170. 6 251103 4] 96. 2 $1257. 606121. 9 
46141. 69. 7 06] 95. $145. 31] 66 50. c[71. o 261104. 3] 96. 6 86/2 58. 5 122. 
7142+ 5J20. 1 07] 96. 7145-81] 67 151. 071. 4 27105. 2 97. 1 871259. 4122. 7 
48143. 420. 5 of, 97 6146. 2 1 G8itgr. 9/71. 810 280106. 1] 97. 5 880268. 30123. 1 | 
491 44+ 3]21- of} ogf 98. 5046. 6 691 52. 8/72-3]] 291107. ©} 97.91} 89261. 2 123. 
50 5221.4 IC} 99. 4147-0 T. 79153» 7172+ 71} 30} 107+ g 93. 3 [ 9goj262. 1124. 
51146. 1021. 81 11:Þtoo. 3047. 5 |] 171]1 54. 6073. 12310208. 8] 98. 8 2910263. 0 124. 
5247. [zz. 2 r2Itor. 267.9 720155» 573. 5 321209. 7] 99. 1 92263. 9124. 0 
537. 9122. 7 13Iroz. 1048. 3 731156. 4174. 00] 331210. 60 99. 6 931264 5 125. 5þ 
54048. 8123. 1 14103. C18. 7 744157 374.4 341211 51100 1 941265. 71125. 7 
5519. 7123+ 5} 11103. 9[49- 2 751159. 2474. 8 51212. 4|100. 5 951256. 60126. 1 
56 50. 6123+ 9] 161104. £149. 6 761159 1075. 3 36/213 3100. 9 96/257. 61126. Oþ 
7151+ 5124+ 4 179105. 850.0} 771160. 0/75. 7 37,214 21101. 3 74268, 5127. C 
5852. 412408 | 1806. 7]5o. 5 || 789160, 9176. 1] 538.215. 1101. 8 9$%j26g. 4.127. 4 
59053. 325. 2 191107. 6050. 9 79116 f. 8076. 5 39/216. [f. 2 |] 991270. 3 127. 8 
bc 54. 2025. 71 20pros. 5051. 3 80/162, 7177. 0 40 216. 9/102. 6 2001271. 2 128. 
Diſt} Dep | Lat Biff Dep | Lat |i Viit} Dep | Lat [| Di?! Dev | at Dil Dep | Lat. 
| for 5 + Ports. 
—— CET FI CW FIR F——-—— — — — — : 
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Difference of Latitude and Departure for e 4 Points. 
Diſt [Dep j| Diſt| Lat Lat | Dep j|Diſt Dep I Dif 
I 106. 7157. o[[ 181 35.3 241 
2 107. 6057. 5 | 85. 42 
3 108. 5058. o 86.2 43 
4 109. 458. 4 86. 7 4 
5 ITO. 3058. 9 87. 2 45 
6 111. 0159. 4 87. 6 46 
7 112. 1059. 88.1 71217. 
8 112. 9060. 3 88. 60 48218. 
| 9 113. 8060. 8 89. 1 49219. 
10 f14. 761. 3 89. 5 ] 5oſ220, 
11 11 5. 5061. 7 90. 02510221. 4 
112 I16. 462. 2 90. 5 I} 521222. 3 
rz 117. 3162.7 90. 9 531223. 1 
11 18. 2063.1 91.4] 541224. 0 
| 15]13. 2 119. 1063. 6 91.9] 551224. 9 
16014. 2 t20. 0164. 1 92.40] 561225. 
{| 17]r5. © 120. 8164. 5 92.8} 571226. 7 
1801 5 121. 7065. 0 93. 581227. 

j 19116 122. 6065. 5 93. 591228. 4 
{ 20117. 6 123. 5066. © - 4} 94. 20 60229. 3 
21 124. 466. 4 94+ 7 1261230 
22119. 4 125. 2066. 9]] 02 95.2 62]231. 1 

23120. 126. 1067. 4 03 95-61} 63j232.0 
24/21. 127. 0167. 81} o 96.1} 64 
25 · 2. 127. 9/68. 3 os 96. 6 651233. 7 
2622. 9 128. 8168. 80 06 97-1} 66234. 6 
27E3. 8 129. 7169. 3 07 97.5 671235. 5 
2824.7 130. 5159. 70 98. 0 681236. 4 
2902 5 131. 40. 2 98. 5 69237. 3 
| 30/26. 132. 370. 7 98. 9] 70238. 1 
31 133.271. 1211 99-4} 2711239 © 
32 134. I]71.6 99.9 721239-9 
| 33 I 34» 9172+ 1 100. 4 731240. 8 
| 34 135. 8172. 6 oo. 8 7 . 
3 136. 7173+ o 101. 3 75 . 
3 137. 6073. 5 101. 8 7601243. 4 
37 138. 574. o oa. 2 77 : 
| 38 139.474. 4 oz. 7 78 
39 140. 274. 9 103. 2 29 
40 141. 175. 4 103. 7 80 
141 142. 007 5. 9 tog. 1 81 
42 A 76. 3 81104. 6]] 82 
43 143. 8176.8 105. 1 83 
4 144. 677.3 105. 5 84 
45 145. 577. 7 106.01] 85 
4 146. 4178. 2 106. 5 86 
1 47 147. 378.7 107. 0 87 
14 148. 279. 2 107. 4} 88 
49 149. 1079. 6 107. 9] 89 
50 149. 9180. 11 108. 4] go 
51 171 1 Fo. 8080. 6 108. 8 291 
| 52 72 151. 7081. o 109. 3 || 92 
53 I52. 6081. 5 109.8 93 
54 153. 5082. 0 10. 3 94 
55 75154, 4082. 5} 110. 795 
15 76 18. 2082. 9 111. 2 96 
57 156. 1183. 4 111.7 7 
5 157. 0183. 9 112.1} 98 
59 29 157. 9]84- 3 112.6 99 
15⁰ 0 158. 8/84. 8 40 172. 1|| 200 
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1 be eee 
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itt Lat | Dep bin Lat | ep [Ag Lat 8.— = _ = 
oo. 9120. 6 * 3 EY * 4 ey 85 138. 1 3 42 207. 6 124. 4 
8 hh 6; 54 364 230108. 5163. 2 8: 57+ Of 94. Off 43/200. 4124.9 
O2. 6PÞoT. 6 * 5. C 3224 24 22 $4 157.8] 94. 60] 44/209. 2[125. 4 
03.4 1 * 2 Woe? 7 64.2 8658. 7} 95. 1 45/210. 1125. 9 
O4. 392. ＋ 58.6055 188882 86 59. 5| 95. 61] 45/211. 0 126.4 
OG. 193.1 0 58. 4. i oe 965. 871160. 4 90. If} 47]211. 9f 126. 9 
06. c 53. 6 68 71 5 3 28 109.8 65.8 88 161. 2 96. 6 48 212.7 127.4 
40 1 69 Io. : 33 5 291 10. 6166. 2 89762. 1 N. $54 eh 17 
rn bee. of 97.6 . | 
- | N 4167. 10163. 5} 98. 21j251]215, 30129. o 
09.4957 45 * : 30.5 25 dong vg 2 2 * * 98. 711 $212 16. 1129. 5} 
vo + > 73 62.6 2. 33 114.7 68.4 93155. 50 99. 2 531217. 60130. 4 
e Wet 244 PE 0068. 41166. » 71} 541217. 9130. 5 
RE EEE ERA KEEL ET 
3 70 44 - ay I 36 116. 6 69. es. ro. 7} 5619. 613 T. 6 
. 7199-210. 75 + as 448" 37117: 5170. 44% 97] 169. or. 2 571220. 4132.1 
2 78 66. = r || 38]118. 4{70. off 98Þ169. 8/101. 8 55 Aar. 3132-8 
15: 4129-3 4 67.8120. 6 391119. J 140 59 75. 71102 3] 591222. 2 133.4 
* 5 SL. 6l4r. 1 A2. 1172. cf| 2oc[171. 5.102. 8 = ————k | 
a 14120, 072 cf 172.4103. 30 29¹223. 9] 34+ If 
RH eee 
19. rr. 8 83 51 2142: 7 4022. 73- s[| 03[174- 2194+ 3 63/225. 35. 2 
447, / hy +: : "- 3 44 123. 574. or. 0j104- 8 64/226. 4135.7 
20. 6012.3 342 45/24. 474- o r25. 8105. 40 651227. 3036. 2 
21.4 2 88 1 460125. 2075. cſ} 06[176. 5105. gf] 661228. 1 125.7 
22. 313. / 3" * a O6. 671229. 00137. 2 
7 74. Ga. 74126. 175. 6 07 177. 5100. 4 9 
2.83.2 881 74. 0144-7 Ir 26. 976 o8[r78. 4106. 9 680229. 9 137-Th 
24. 0014. 4 75: 5145+ 2 2 3 * . 83 107. 41] 691230. 51138. 2 
3 2 2 44 : 38. sclr28. 7 77 l 10 180. 1 107. 9]] 701231. 6]138. 8 
15. a ä — — — 8 | | 
7 : N 9 9 78: 1146, 8151129. 877. 6215 1 108.4271232. 2 
. . { 8. 31. $1109. off 721233. 3139. 
14.27. 2 35 5. fr. 37. 6. c 1218. 8109: off 721235: 22. 
_y 2 — 2 6148. 31] Ar 32. 179. 1 141183. 5[110. off 741235. 5 
29. 2 J : 2 8 : 110. 8 75 235.9 pr 
| * 9179. 700} 151154. 4 . 
30. ors. 95 51. 51448. 8 5 J. | 61185. 3j111. off 761236. 7[141. 
SR PEE CS ee 
3T- 719+ 15e. 4ll 581135. 581-21] 186187; 0.12. ofl 5 238. 40142. 9} 
32. 6119. 5 98] 84-250. 4 3738.42.71 121787. 412. 6 20 239. 3143+ 4] 
. * 185 34.9 06 60137. 2P82. 2Þ| 200188. Jr. 1 80j240. 2143. 9 
34+ 3 322 287 
— — : * 189. 60113. 6[[2S1]241. 01144 4 
F 
36. of2I. a 2 808 3.8 191. 3114. ( 830242. 7145 4 
36. 922. 1 034 88. 352. 9 63139. 88 3. 80 2379 7.3 146. of 
2 140. 754+ 30 241192. 10115. 1 840243. 6414 
37.7 22. 6 O4 89. 253. 4 6 _ 484.8 251193 o[115. 6 85244. 4/746. 5 
g 66 ly 2 6193. $[116. 1]] 86]245. 30147. of 
6] 90. 9/54. 5 142. 4155+ 20] 26193. | 
39 5123-61] 00] 82. 671143: 2053. 8 27[194- 7/116. 7]| 871246. 20143. 5 
. 34 2 If O71] 7. 855. of 4 6. 3 28[195. 6 117. 21] 88,247. of 148. 
$141. 2424. 7 || 08] 92.6 . 5 8 . 86. — 2 117. 71] 890247. 91148. 6 
42. 0028. 2 8 = Gs 70145. 887. aff zer. 5[118- 21] gc[248. 7/149. 
2. 0125+ 7 2 94 . SE, 118.7 911249. 6 149. 6 
726. 21171 95. 257. 0071146. 7457. 9 f 21 92250. 41 50. 1 
43-7] 6 72Þ147- 588. 4 321199: 879. 20 9225.4 
Fei 96. 658.7 7348.48. off 331199: 801. 7 93Þ257+ 30159. 6 
; FA 5 27.8 - ey 8 88. 66741149. 2 29. 4 341200. 7 wan 94]2 52+ 2 * ; 
- f ; I50.1Þ9. off 351201. 6120. 8j| 95]2 53. of 151+ 
47. 2428. 3 [ 15] 98. 659. 1 76155 98 bEO2. 4 12 T. 3[| 962 53. 9152.1 
6148. © 28.8 16 99. 5 59. 6 2 151. 9. 4 3 20 121. 8 97 254. 7 152.6 
7148 929. 3 oy wh; 17 78 cp 36 . 981255. (0153.1 
ne 2053. Jo. off 35/05. 0122. 8] 9956. 50153. 
50. 6130. 3 191102. 161.225 Ros. 81123. 3]|30cþ2 57. 3154: 2 
51. $130 20] 102. 96 1. 7]| SCI 54. 402 5} _4 15 TY Dep | * 
Dif Lat |[Diſll<Dep I Lat Dil Dep] Lat — 
Dep | Lat Dif] Dep | La 1 - ; for 51 Points. | 


Difference of Latitude and Departure for 3 Points, 
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— Leer Lat Lat |} Lep Lat Lep | 
00, 6 *713 too. 6] 67. 2 150. 5 rod. 5 200. 4J133. 
Jor. I}: 5 101. 4} 67.8 151. 3101. 1 201. 2 
01.7 | 4 oz. 3] 68. 3 152. 11017 202. 0 ö 
2. 2 2 103. 1] $5.9 153. Oj102. 2 202, 8 | 
72.8 . Of 103- 6] 69. 4 153-$j102. 8 203. 7 
DJs 3 -9 104. 870. o 14-6 193.8 204. 5 
8ſoz. 9 7 tos. 6 70. 5 55. [oz. 9 208. 2 N 
4.41 51 5706. 4} 71.1 56. 3Þ104- 4 206. 2 
05.0]: . 4 toy. 2} 71.7 157. Ito. © 207. © 
eg. 6 2 108. 1] 22.2 158. ofrtog.5 207. 8 
1109. 106. 1 108. 0 72. 8 1910158. 81106. 1 208. 7 | 
JÞ6. 7 | 2 109. 7| 73+ 3 92[1 59- 61106. 7 209. 5 0 
07. 2 r10. 73. 9 93/160. 4/107. 2 210. 3 * 
07. 8 111. 44 74-4] 94161. 31107. 8 211. 2 i 
28. 3 512. 2f 75.0 954162, 1108.3 212.0 - 
8. 9] 113-1] 75-51] g6'162.9]rc8. g | 212. 8 
29. 4 113. 9 70.1 163.8109. 4 213.7 ö 
10. 0 114. 7] 76. 1 154. 601 fo. 0 214. 5j: 
10. 6 115. 6 77-2 165. 40110. 5 215.3 
11. 1 40/116. 4] 77. 8 166. 3[111. 1 216. 1 | 
11. 117. 2| 78. 3 167. 1111.7 217. © 0 
12. 118. 1 78. 9 167.9112. 2 217. 8148. 5 
| 12. 118. of 79. 4 168. 8]112,8 218. 61146. 7 
[3. 119. 7] 80.0 169. 6 113.3 219. 5146. 
13. 1120. 5| 80. 5 5170. 44113. 9 220. 3147. 2 
| 14.4 121.4] 81. 1 171. 31114. 4 221. 11147. 8 
| 15. 0 71122. 2 7 172. 1115. 222. 00148. 3 
15. 6 123. of 82. 2 172. 9115. 5 222. 8148. 
16. 1 123. 9 173. 8116. 1 223. 61149. 4 
16.7 124. 7 174. 66116. 7 224. 5 0 
17. 125. 5 175. 4J117. 2 22 5. 311 50. 8 
17. 126. 4 176. 2117.8 226. 1151.1 
18 . 127. 2 177. 1118. 3 227. cl 51.7 
18 . 128. o 177. 9118. 9 227. 81 52. 2 
9. . 5.128. 9 178. 70119. 4 228. 6 8 
20 31 129.7 179. 6]120. 0 229.4 . 
20. . 130. 8 189. 44120. 5 230. ol 53. 9 
21. 1 154-41] 580731.4 181. 2121. 1 78231. 1þ1 54. 4 
21.7 $5.0 132. 2 182, 10121. 7 ff 2ZI.9f155.c| 
22. 2 55. 6 133. © 182. of1e2. 2 232-8|155, © 
22.8 56. 1 133. 8 89. 4 183. 7]122. 8 233. 641 56. 1} 
[23-3] 56. 7 134. 7 90.0 184. 6123-3 234. 4156. 
23-9] 37-2 135- 5 90- 185.4123. 9 235.3157. 
24.4 57. 8 136. 3 186, 20124. 4 236. 11157. 
25. © 58. 3 5137. 2 5187. tz; o 236. 91 58. 
2125. 6 58. 9 138. C 187. 128 5 237. 858. 9 
39. 1126. I 59.4 138.8 188. 75[126. 1 238. 611 59. 
26.7 50. o $1139. 7 189. 51126. 7 239. 44160. 
40. 7127.2 bo. 5 140. 5 190.4 127. 2 240. 3 . 
41+ 6/27. 8 61.1 I4T. 191. 21127. 8 24. 1167. 
42. 4028. 3 51.7 142. 2 192. C128. 3 241. 9} 161. | 
43. 2028. 9 52. 2 143. o 192. 928.9 242. $4162. 
44- 1129. 4 | 62.8 142.8 193. 71129. 4 243+ 6{162. * 
44- 9130. © 653. 3 144+ 7 194. 5130. © 244.4 
45» 8 30. 6 63. 9 145.5 51195. 44130» 5 245.2 4 
46. 652.7 I 34+ 4 146, : 196. 20131. 1 246. 1 
F 47- 4431. 7 05.0 147. 1 197. C[131. 7 246. 9 
48. 2032. 2 55. 5 148. c $1197. 91 32. 2 247. 70165. 
49. 1032. 8 56. 1 148. 8 198. 7122.8 248. 166. 
2.83.3 56. 7 149. Ct! 4199. 5133.3 249.4 
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Difference of Latitude and Departure for 3 2 Points, 


219 


7500 Lat Dep Dit Lat , Dep , Did] Lat j Dep Biff Lat | Dep _ Lat | Dep 
1. Soo. 6 614g. e. 1} 121} 97. 2 72. 178745. 410%. 8 |[241]193. s[143. 6 
2101. blot. 2 1 62149. 5136. 9 22] 98. 0 72.7 j 20146. 21108. 4 || 42/194. 30144. 2 
3302+ 40 ol. 8 l 63150. 47. 5 23] 98.85] 73+ 3 83 147. 0 109. 0 430195. 144. 8 
4193+ 202. 4 64/571. 638. 1 24! 99. 6 73. 9 84747. 8109. 6 440195. 9 145. 
5104. olo3. o 65152. 238.7 2.51100. 4] 74.5 51148. 6,110.2 |] 45]196. 7Þr46. of 
6004. 8103. 6 66/53. 039.3 260101. 21751 86149. 4 110. 8 46/797. 5146.6 
705. 694. 2 6753.8 39.9 27102. of 75-7] 87 150. 2111. 4 471198. 41147. 1 
8106. 4104. 8 j{ 68154, 6140. < 25 102.8 76. 3] 88 Us. ot 12. 45) 199. 2 147.7 

i 9fe7. 205. 41 69155. 4141. 1 29103. 6 76.9 89151. 8:r12.6|| 49;200. © r4S.3 
1008. 106. 0 20. 21. 2. 30104, 4 77-4i} gof152.6'113.2 f} 501200. $[148. g 

| 11]-S. 8106. 6 71157. oH. 3131105. 2} 78. [91 153-4,113. 8 2511201. b[149. 5 

112 59. 6107. 1 72157. 8 42-4 321106. 1 78. 6 92154. 2114. 4 | $2122, 180. 1 
15 10. 4408. 7 7315% $143.55 33 106. bf 79-2 93]155-O'l15.0 $4203; 20150. 7 

14 r. 2408. 31 74459. 4144. 1 34107. 64 79+ 8 94]!55-$j115. 65] SA. st. 3 
15j12. oſo8. 9 75150. 244.7 35 108. 4 80. 4 gs 150. 6,116, 2 551204. 8 151. 0 

] 16]12. 8ſog. 51 76651. 0445. 3 30/109. 2] 81. 0 90/157. 4116. 8 5%205. 182.5 

| 17]13- At. 1 er. Sas. 9 37110. of 81-65 97188. 217. 40 $7206. 4153. 1 

| 13]14- 5j10. 7 75462. 646. 5 38/110. 8 82.2 | 9859. ol118. of 531207. 2Þr53.7 

i 19]15-3jri. 3 79 63.447. 1 39]r11, 6] $2.8 99{159. 80118. 6} 591208. c I54. 3 

2016. 1]1y.9Þ 80164. 2147.7 9 4 $3.4 { 200 16>. 601 70. 11} 601208, 8154. 9 

| 21116. 9ji2. 5 81465. ogg. 3 [| 141jr13, 2} 54-0 201 161. 4/119, 7 2610209. 6|r 5 5. < 

| 22 2 199 1 82155. 8048. 9 42/114. cf $46 | o2 [162. 2120. 30 62/210. 4 + 

| 23]15: 5113-7} 83166. 7149. 4 431114. 8} S5. 2 03[163. 0/120. 9 63]211- 2 156. 7 

| 24179. 3]14 3 84167. 5150.0] 44\r15. 6] 85. 8 | 40763. 80121. 5 64'212. 01 57 3 

25020. 114.9 85168. 350. 6 45/116.4 95.40 05 164. 6/122, [| 65212. 8 157.9 

| 26120. 915. 514 86159. 1051. 2|| 460117. 2 57-0 ; ob|165. 4/122. 7 66/213. C[158. 5 

1 27]21.7]16.1]} 87169. 951. 8 47,118. 0 $7.61 o 6. 2,123. 3 6714. 4[r59. 1 

| 2$]22. 5116. 7 83170. 7152.4 451118. N 88.2 081167. 0123.9] 65j215. 2159. 7 

2923. 3117. 3] 890 7r. f 53. 0 49/119. 5 88. 8] cg[167.8 124. 5 6902 16. 150. 3 

| 39124+- 1117. 9 If 9972. 3153-6} 5© 120. 689. 4 10168. 6j125. 1 60. 9 

314.978. 5 91/73. 154 21511121. 31 90-Of 2r1| £69. 4125.727127. 60161. 4 

| 2125+ 719. 1 9273. 9154. 9 52/122, 11 90.6 121170. 21126. 3 72 218. 44162. 0 

3326. 5019.7 374.7 55˙40/ 8/122. 9 91.1 12177. 0/126. 9 73 219. 21162, 6 

| 3412 7+ 3]20. 3 9475. 5156. o $4 123.7 91.7 144171. 8 127. 50 74.228. 0 163.2 

33 28. 1020. 9 95/76. 3056. 6 550124. 5} 92.3 1572. 7/128. 1 75 220. 8163. 8 

36028. 9021.4 9617 7. 157. 2 560125. 3 92.9 16 173. $1128. 7 76 221. 60164. 4 

37129. 7122.0] 97177. 9 57.8 571126. 1 93.5 171174 31129+ 3}, 77222. 4 165. © 
38139. 5 22.6] 9878. 7] 58. 4 55, 126. 6f 94-11] 181175. 11129. 9 78 223. 2 165.6 
39}37+ 3123-2 |] 99179- 559-0]; 59,127. 7] 94-7 | 19175. 97130. 5 794224. O[166. 2 

4032. 123. 8 roco. 30 50. 6 60 123. | 95.31} 204176. Jr. 11 807224. 8166. 8 
41132. 9.24.4 10168. 1068. 2 2188. 98-9] 221175. 0131.7 281225. 7167. 4 
233.7125. 002 81.960. 810 62 130. 1 96. 5 22 178. 2132-3] $2:226, c|r62, 
43]34- 5,25. 6 03]82. 7161. 4 631130. 9% 97. 1 230179. 32. 831227. 3005 2 
44]35- 3 26.2 0483. 52. 4,737.7 92,7 24/79. 9133.4 842286 4 
4736. 1 26. 8 | os[84. 3162. 6]] 65ir32. 5} 8. 3] 255180. 7134.00 $51228, 9 169. 5 
45136. 927.41] 068 5. 1153. 1 66!r32. 3 958.9 261187 5134.6 261229. 7 170. 4 
4787. 7 28. 0 o7ÞB5. 9 63.7 671124 1 99. 5 27/182. 30135. 2 87130. 5171. © 
43138. 5 28. [ 08186, 764. 3 6817134. C1100. 1 | 2L]183. 1735.5] $5,231. 3 171.8 
49 39.3 29. 2 ©9137. 5064. 9 691135 710. 7 29 183. 9 136.4 ' 897232. 1 172. 
50040. 2 29. 81088. 3165. 5 701136. Cor. 3 201124. 737. 0 90ʃ232. 917. 8 
5IIAt. o 30. 411059. 1 66.1 17171727 318. 9231 185. 5 137.6 291ʃ233.7173. 4 
2141.8 31. o 1289. 9 66. 7 72,135. 102.5 324186. 3138.2 92234. 8174. 
53/42. 6 31. 6 1300. 7,67. 3 31138 gj103-I]] 331187. 10138. 8 95238˙3 174. 6 
54/43. 4 32. 2 1401. 5 67. 9 741130 7103.7 3482.9 139.4] 94235. 1]175. 1 
5 51A. 2 32. 8 I 5192. 68.5 75) 140. <lr04. ; 351158. 71140. 0 95/236. 9 175.7 
56045. 0 33. 41 16 3.465 1 76/141. 304. 9 36189. $1140. 6 96.232 71179. 3 
$7145-5 34.0 1704. ©| 69. 7 77142 1185.4 374590- 3141-2], 97 238. 50176. 9 
58/46. 6 34. 5 18094. $70. 3] 734142. gji06.0 7 380191. 1141.8] 98/239. 3177. 5 
59/47. 435. 1 19195. 6170.9 791143 716. 61 39191. 942. 4 99240. 1178. 1 
60048. 2 38. 7 20006. 71. 5 Ri 2s 5107. 21 40192. 71143-0! 2001240. 9178.7 

Disti Dep "Lat ' Diſt]i;ep | Lat WDiſti Dep | Lat 4 Dit} Dep | Lat Diſt Dep | La 
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it Lat Dep | D1ft] Lat 
139. 9114. 8] 241] 186. 2 
140. 6|115. 4 421137. 0 
141. 401 16. of; 43/187. 5 
142. 2 116. 7 44 188. 6 
143. O[117. 3 45/89. 3 
143.7118. of, 460190. 1 
144. 5118. 6Þ 475190. 9 
145. 30119. 20 48/191. 6 
146. 1119. gf 4992.4 
146. 8120. 8 501193. 2 
147. 60121. 12510794. o 
148. 4j121. 9], 520194. 7 
149- 11122. 4] 53/1955 
149. 9123. cl. 54jigb. 3 
21150» 7123.7 55/197. 1 
ISI. 5/124. 3] 56/797. 8 
152. 2124. of 571198. 6 
153.9725. 6 $S1199. 4 
I53.8 ; $01200. 1 
I54.6 bog. 9 
155. 2 2610201. 7 
156. 1 ; 621202. 5 
156.5 | 631203. 2 
[57.6 | 644204. o 
[53.4 65/204. 8 
159. 2 f 66 205. 6 
60. 131. 31 671206. 2 
160. Jr 31. of, 680207. 1 
1 Ar. 5 691207. 
162. 3 701208 
103. 1 2711209, 
163.8 72 1 
164. 607 73]211.0 
165.4 744211. 7 
166. 1 751212 5 
166. 9 761213. 3 
167. „r. 771214. 1 
1168. 5 781214. 8 
169. 2 1 79]215.6 
170. or; [216.4 
170. 8140. 111251]217. 1 
171. 6 . 24217. 9 
172. 3 F 821218. 7 
173. If142. 0 841219. 5 
173. 9142. 7 8<]:20. 2 
174. 60143. 5 S6[221. o 
2175. 41144. c S7]221.8 
70. 2144. 60 88222. 6 
177-Ojrgs5. 21} 89223. 3 
177.7145. off 901224. 1 
175. 5 146. 802910224. 9 
179. 30147. 1 21225. 6 
180. 1147. 80 931226. 4 
180. 80748. 4 941227. 2 
181. 60149. cl] g95]228. © 
1382. 44149. 7|| 96228. 7 
183. 1]150. 3[| 971229. 5[: 
133. 9}150. off 9812 30. 3 
184. 7181. 6 99þ231. 1 
185. 5/152. 21}300[231.8 
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Difference of Latitude and Departure for 3 3 Points. 22 
10171 Lat [Dep || Dif Lat Deo yD | Lat | Dep Difſ Lat | Dep BH Lat | Dep 
100. 7 o. 7 57045. 2147. ofr2r, 89. 6] 81. 281834. [rz 1. 5 24178. 61. 8 
2ſot. 51. 3 2145. cr. Gi} 22} 90. 4 8. 9 [ 82734. 822. 2 42[179. 21:62. 5 
2102. 202. 0 62146. 7 2.3 23! 91. 10 82. 6 83135. 6[122.9 |] 43]r80.c[163.2 
4103. z. 7 || 644. AHA z. 0 24 97. 9 33.3 84]! 36. 323.5 441180. 763.8 
$103. 763.4 6: 15.2436 25 92.6 $3.9 8837. 024.2 45181. 564. 5 
6104. 404. 0 66443. 5144. 3 26. 93+ 2] $4.6 j} 86137. 8124.9 46]182+ 2168. 2 
log. 204. 7 07149. 6315. of 27! 94.1 88.3 87128. [25.6 47830165. gf 
$[o5. go. 4 68150. 4Þ45. 7 28 94.8] 85.9 [ S541 9. 3126.2 4183.7 166, § 
9006. 7G. o 6951. 1146. 3} 29! 9s. 6 $6.6 jj 89gr40. 0126.9 484.4167. 2 
10107. 406.7 Jer. e 17. Ci 20 65. 2 KY 90 140. 7 127. 6 ec 188.2 167.9 
11]o8. 207. 4 71152. 67. 711132} 97.0 $8.0 [oi 58S. 2 [[ 2510185. 9168. 
12008. gjo8. 1 72153- 3048. 3] 32; 97. 8 88. 6 920142. 2128.9 520186. 69.2 
13100. 608. 7 73154 19. 0 33 3. 5] 8g. 3 934142. 0j129.6]] 5387. 4Jt69. 9 
14470. 4 29- 4 74154. 89.7 34 9.30 90. 0443. 730.30 54 188.2 170. 5 
15011. 10. 1 76655˙ 6 50. 4 351190. 90. 6 g*1144.41120.9f| $5þ188.9]171., 2 
16011. 9ji0- 7 70159. 2151+ cf} 36/100. 7] 91. 2 045. 231. 6 56 189.6871. 9 
17012. 6011. 4 7757. 51+ 7 37/101. 592. o 970145. 932. 30 57472. 
18 13. 3112.1 78 67.5 52.4 384102. 2 2.7 98 14. 732.9 581191 173.2 
1914. 1 12. 8 79 58. 8 52. 0 391103. ©} 92. 3 901147. 4113, 6 591191. 739 
20 14. 8113. 4 S0. 3 $2. 2.283.204. 0 204148, 2 134. 3 0 22.64.“ 
210 Tg. 6[14. 118. 4. 40141004. 4 04. 7 00. 3[135.0 12010193. 2J75˙2 
22016. 314. 8] 82450. 7Þ55. 1142 10 5. 2 9g. 3 [e. 635. 6 621794. 1]t75.9 
23017. 015. 4 83067. $[55. 7 43j105-9] 96. 0 0. 4[126. 34j 63794. 51176. 6 
2417.8 16. 1 84462. 2 56. 4 441106. 7| 96.7 || 04151 11137.0f} 644105. 61177. 3 
25018. 5016. 8 85153. 057. 10 451197+4| 97-4 j| ©5411 91137.0 $1196. 3177.9 
2619. 3117. 5 86/63. 757. 7 461153. 2] 08. 0 on sz. 6]r38. 31] 661197. 0178. 6 
27 20. o018.1 || $7164. 4458. 4 4708. gf 98.7 [s. 3[139.0] 67797. 8879.3 
28020. 518.8 88055. 2459. 1 4$}10g9.6j| 99. 4 84. 1139. 7 681195. 5179.9 
29021. 519. 5 8955. 959. Sj 4% lo. 4} 1cO. of eg. $1140. 3 694199. 30180. 6 
_ 39/22. 220. 1 90 $6. 750. 4 sc. 1c. 7 10 13%. 6141.0 | 701200. 0 181. 3 
31023. 0020. 8 917. 45. 151 [11. 9/101. 4 211 5. 3[i4t. 71127! 200. 71152, Of 
3223. 7021. 5 9208. 2Þ51. 8} 5212. 6a. 1 12157.00142. 3 720207. 8182.6 
33024. 422. 29358. 9052. 4 $3]113+ 3102.7 31157. 8143. ol 73202. 2183.3 
3402 5. 222. 8 94499. 663. i} 544114. 11103. 4 || 14 188. 51143.7]} 741203. 134. of 
35125. 923. 5 £5170. 4063. 8 55]114. $4104.11} 150159+ 311444] 751253+ 7 184. 6 
36026. 7124. 2 9671. 1054. ﬆ} 56/15. 6004. 7 || 16Þ160- 45. 0 764204+ 485.3 
37127. 424.8 97/71. 05 5. 10 57/716. 3 . 171160. 7145.7 774295: 21186. of 
38!28. 202 5. 5 9872. 65 5. 8 5$S117. 106. 1 187.5 146.4 78295. 9185.7 
39.28. 9026. 2 9973. 306. «<< 5917. 80106. 8 | 191162. 21147. 0 79206. 78.3 
40029. 6126. 9 14. 157. il! 6c]: 18. 5107. 4 191153 011477 800207 418%. cf 
4730. 4127. 5 01174 877. 8161 19. 3] 108. 12210163. 7] 14%. 4 2510205. 21158. 7 
2131, 128. 2 e275. E58. 5] 62120. 108.8 22[164. 4149. 1 |j 52:05. 01169. 7 
43/31. 928. 9 03176. 359. 2 03]120. 7 109. 4 23165. 2149.7 £30:09-6 90. 
432. 629-5} 477. of6g. SH 6qfrz1. 51 ro. 1 24/1653. 9/1 50. 4 $4210 41199. 7] 
45132, 230. 2 0877. $0750. 5! 65122. 2110. 8 566. 781. 1 5521191. 4 
40/34. 1030. 9 co 78. 571.2 66]r23.c 111. 5 2606167. 4J 151.7 56211-9492. 0 
47124. 831. 6 79. 371. 8 6723. 7112. 1 27/68. 2182.4 57 212. 6192.7 
48035. 6032. 2 | 0830. 2. % 6124. 4112.8 [ 280168. 9153. 1 88213. 3193.4 
49139. 4432.9 | CG 9.732 60 ra 5. 2113. 5 29169. 6153.8 89214. 1194. 
37. 033.6 11c Br. 2. % 7er s. 9114. 1 21170-4141 54.4 J] 9 44.8194. 
$1137. 8834.2 111]*2. 2 4.6171 126.714.8237. 1155-1 215.6695. 4 
$2138. 8034. 90 1283. 0%. 20 72127. 4/115. 5 3271.9 88. 8 92 216.0196. 1 
55039. 3035.6 1303.75. % 73028. %. 3372. 6]156.4 93217: 26. 
54040. 0036. 3 || 148. 4176. 5 741125. 116. 8 3473.315710 940217+ $1197-4 
$5140. 736. 9 1505. 27. 2 751229. 6117. 5 350174. 1157.8 [| 95 218.6198. 
56041. 5037. 6 10. 477. off 764130. 44118. 2 30/74. 80158. 5 94219. 198.7 
57142. 228. 3 76. 3178. e 77Þr32. 1118.8 3775. 66159. 1 97Þ220+ 9199.4 
53143. 0138. 9 18 37. 419.2 78131. 9119. 5 381176. 311 59.8 981220. 7200. 
5943. 739. 61 1958. 2179, 9 7941 32.0 120. 2 391177. o[160. 5] 95221. 5200. 8 
944.440. \ 2058.2 5.6.89 133. 30120. 9 . 161. 1 30c [222-2 201.4 
DitlDep | Lat I Pia Dep Lat I[Biſtſ Dep | Lat {Dif Dep | Lat NDiſt Dep | Lat 


for 41 Points. 
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222 Difference of Latitude and Departure for 4 Points.' 
Lis Lat Dep Dit Lat Bey Ii Bi Lat Dep [Diſt Lat | Vep Diſt, Tat | Dep | [Dutt 
3 Tj. 70. 7 '6r 43+ 1143+ 1] 121] 85.6] 85. 618128. 0 128. 0| 241]t70,4 7784 l 
1 211+ 4. 4 62143.8143.8]] 22] 86.3} 86. 3 8228.28. 7 421171. 1]171. 1 n 
ao. Ip. 1 63[44. SA. 5 23] 87. e 87. 83/129. 4 129. 4/ 43}171. 8771.8 EY 
' 4192. 8[02. 8 64145. 3045. 31] 24/87. 7] 87. „ 841130. 1 130. 1 441172. 80172. 4 4 
| 103: $23+ 5 e. 6% 251 88. 4] 88.4 8:1120.81r30. 8 45/173. 2]173. 5 
6104. 204. 2 66146. 746. 7 26 89. 1] 88. 1 86/131. 831. 5 46/173. 9 173. 0 6 
7124+ 9Þ4- 9 07147- 4147-4 |] 22 89.8] 89. 8 87/732. 1732.1 471174. 61154, 6 7 
1 B8tog. 5. 7 68 48. 1148. 1 28 90. 6 90. 5 83 132.132. 481175.41175.4 8 
i 9.06. 406. 4 | 69148. 848. 829 gr. 297.2 89/733. 6733.6 49 178.1 176. 1] 9 
| 1007. 407. 1 E 40. 5/49. 5 22er. o 01.91] 90 134.3 134. 2 of 86. 4 Nes 
| 11107. 807. 8 71]50. 250. 2 131 92.6] 93-6 N191]i35. 1Þ135. 142510175, 541755, 7] > 64 
' 12:08. 508. 5 721-9. 9159.91] 32] 93. 2] 93.3 92}135-$[r35.8)} 578. 201-8, 2 12 
13.99. 29. 2 73/571. 6051. 6% 33] 94.0 94. 931135. 5[136. 50 531178. 9 178.9 13 
i 14129 919-9 If 74452+ 3152-3 [ 34} 94-7] 94-71] 94 137.2137. 2 54/79. 6779.6 . 
115 10. 6fro. 67s. c 53.0 35 95-5] 98.5 95/137. 0 137. f 55/89. 301836. ; 13 
176/11. 317. 3 7653. 753.7] 36 96. 2 96.2; 96[138.6 138. 6 5601810181. 1 
1712. ff. o 7154- 4/54. 4 37} 96.9] 96. 9 f 97/739. 3 139+ 31} 5781. 71181. 5 1 
118/12. 72. 7 7855. 2055. 2 38 97.6] 9 . 6 98/140. 140. ol 58082. 4182. 15 
19,13-413-4 ff 79155- 955. 39 98. 3] 98. 3 991145: 7/140. 5 50183. 1þ183. 1 9 
q 29114. 1114.1 $0[56.6 56.6!] 40] 99. 0 99.0[200 141. 4{141+4j} 68 2. 88.“ os 
127 21!14. 8114. 8 il 81157. 3] 67. 3| 141.99. 7 99. 701/742. 1 142+ 1] 2610184. 50184. 1 
2215.6 1 5 6 8: 58. o}58. 0 | 42/100. 44100. 4 }] C2 143.5 142. 80] 620785. 185.3 22 
j 23126. 3016.3 83158. 7158. 7 43/1or. 10101. 1 03/143. 5 142.5 621186. 0186.9 0 
1 24.17. 0j17. o 84159. 459. 4 44,101. 8 [for. 8 flo 144.2144. 2 64186. 7186. 24 
12 73. 17.7 I] 55450. 1060. 1 45/102. 5 102. 5 051144. 51144. of 651187. 41187. 4 at 
q 29,13. 418. 4 86160. 8160.8 | 46 703. 2 103. 2 06/145. 7148. 7 66/788. 31188, 1 | 26 
1 211. 7 119. 1 8767. 561. 8 47:103. 103. 9 7146. 4 146. 454 671183. 8188.8 27 
281079. 8 19.8 88162. 262. 2 45 104. 6104.6 080147. 1147. 1 68 189. 50189. 5 20 
| 29 20. 5120. 5 89162. 9162. 9 49/195. 4 105. 4 091147. 8$]147. $j} 6g rgo 21190. 2 1. 
30 21. 21. 2 9063. 6163. 6 1. 10106. 1 19/148. 5148. 5 74190. ojrgo. 9 =» 
3721.91. 9 91004. 3 64.3 151 106. 8[166.8 211/149. 2 149.2719691 6 31 
3222. 62. 6 9265. 1065. 1 52/105. 5107. 5 | 12/149. 91149. 9;] 721192- 21192. 3 3 
{ 33.23.3023. 3 305. 806 5. 8 53/158. 2798.2 1301 5. C 50. 6 7393.5 193.0 3 
/ 34, 24- 0/24: 2 1 94106-5156. 5 54108. tes. „ 14/151, 3157. 30 740193 7193-7 5 
43 35:24 7124. 7} 95167. 2167. 2 55 1909. 61109.6Þ! 15 152. 152.0 75194. 4[1594. 8 135 
3928.575957. 27.2 56,110. 31. 3 16/152. 7182. 7 705. 295. 35 
37 26. 2/26. 2 7168. 668. 6 57. ort. o 17153. 4/152. 4 770195. ois. 9 Ly 
38.26. 22.9 95169. 3169. 3 58/177. [1.7 1874.1 154. 1 751196. 6796. 6 35 
39 27. 6127. off 99/70. 4 . o 59,112. 4/112. 4 19/755. 8154. i 791197. 30195. 3 30 
40 28. 3128. 3 ro. 77e. 71] Corr z. 11ers. 1 Ks 155. 6158.6 | Loro. c[198. 3 Eo 
| 55,29-0129- reizt. 4071. 4/13. 80113. 8 [1221] 156. 31156. 3087198. 7798. + 
| 42'29. 729. 7 o2172. 172. 1 62114. 8114.5 22/157. 0/157. 0 S2[r99.4 199. 4} 1 4: 
| 43.30. 4 0. 4 j] 02172. ${72.8 63/118. 3 115. 3 231157. 7 157-7) $3[200. 11260. 1 4 
q 44 37- '[3t- 1. if 04973. ;. 51} 64116. cr. f 241158. 41153. 4 84f200.5 200. Ka 
45:31. $31.8 ff 05174. 24. 2 651 15. 716. 7 251159. 71159. 1 85 zor. sol.; * 
46032. ;. 5 0674. 974. 9 5% 117. 4112.4 26/7 59. 80159. 8 86202. 2202.2 40 
14733. 2352. 2 0775. 775.7 671178. 1118. 1 27,160. 5 160. 8 871202. 9202. 9 4 
148133. 63. 8176. 4176. 4 05118. $ 118. 8 28/161. 2757. 2 $8{203. 6]203. 6 4: 
| 4034. 14. 6]] 977. 177. 1 690119. 5 119.5 [[ 29167. 96. gi] 89204. 30204. q 
$ 5235-4935 4 102. $177.8; 70'120. 220. 2 1 5 6162. 60 ooſzos. 1.1 2 
53e. 6. 1 is. 78. 5 171120. 9120. 9 163. 30163. 3291 205. 8205. 8 5 
52 36. 6. 8 14459. 247 2 72121. 6 121.61 58. © 164. of 920206. 5206. 0 | 5 
8337.675139. 979. 0 73/122. 3122.3 331164 7764.7 92. 2207. 2 | 2 
54 38.8. 2 1480. 6180. 6\} 74/723. 0123. „ 341165. 511 5. 5 941207. 91207. 9 18 
55 38 58. 0 15081. 308 1. 3 75/123. 7123. 7 351166. 2166.2 951208. 61203, 6 5 
| 56 39 ( 9. 6 16132. c[$82. © 76/124. 4124. 4 36/166. 9166. 0 96 O9. 3f209. 3 5 
157. . 3 1782. 782.77 125.2125. 2,1 37/167. 61167. 6 97 210. Of 10.5 15 
58.41.:] 1.0}j 15933. 4433.41] 780125. 9125. 90 38 168. 3168. 30] 980210. 7 fo.“ 15 
59 41 1. 7954. 184. 1 | 79]1126.61jr26.6]] 39 169. 69. off gogj211.412 11. 4} 5 
60 42 £4 2054.8 84. 8 80/127. 3127.3 40169. 7 169. 7]:00[212.,11219-1 Bu 
Pin De; ! Lat E Dep | Lat !! Dia! Dep | Lat, FDiſti Dep | L t |[Diftl Dep | Lat D 
for 4 Points. | Bl 
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Difference of Latitude and Departure for 1 Degree. 


223 


Dit Lat | Lep JU it} Lat Dep j| Ditty Lat ep Tin Lat Lep Dit Lat Dep f 
"Tor. c. of} 61] 61: c|51; 1 1210121; ofo2. 1 181[181; 003; 111247247; c. 
2102. co. o 62] 62. r. 1 azfr22. op. 1 B21182. 0003. 1 42[242.c14- : 
zſoz. cſoo. 1 63] 63. chr. if 235123. ofoz. 1 8383.43. 2 430243. 4. 2} 
4/04 go. 1 64 64. oſ pt. 1 24/724. oſoz. 2 84/184. % 3. 2 44/244. [. 
| glog.c{-0. 1 65 65. ct. 1 25 125. OjCS. 2 85 18s. oz. 2 45](245. [. 4 
6106. oo. 1 66 66. Cor. 2 261126. oloz.2| 86186. oſo z. 2 461246. c[94. :Þ 
| 14 co. 1 67] 57.1. 20 27 27. O0. 2 Sg. 403. 2 47 247. c 4. 
los. CJOO. 1 65] 68. 51. 2 284128. 0.02. 21 88 188, 0403. 2 48 248. c 4. 
9109. 000. 21 65 69. i. 2 291129. goa. 2 8918. clo. 3 40240. 4. 
10/10. c- 2 [ -r. 2 320. 0902-3 eres. los. 2 Ss. cb. 
11. po. 2 71 7. cb 25 131] 21. ce. 3191091. 55. 275 281.04. 
12112. (loo. 2 72 2 1 2324132. co, 3] 92519 2. C03. 21] 521252. c A. 
3013. ooo. 20 75/73. 1.3 32/33. 002-31] 95/93. [03+ 0 53ʃ283 [-4. 
14/74. 00. 2 74] 74-1 1.3] 344134- 002.3 | 94/194. 00 3-8 | 5425444 
Erregers 95095. 003·4 5575.44 
161165. coo. 3 76} 76. chr. 3 264136. 0.02. 40 95/f96. cz. 4] 5612 56. 4. 4 
171. OJ00. 3% 77} 77. Cpl. 3 37 137. 0102+ 4 71197. 3. 4/0 737 ¼4. 
1818. cſoo. 3] 78 78.01.41 38 138.0 2.4 99798. 55.4 $812 58, 424. 4 
1919. 000. 3 79] 29.0 51.4 29.992. 991199. c 03-4] 502 f. A. £ 
2020. ooo. 4 80 Bo. c. 40 404. 02-4 2001200, oj93. 4% C. A 
21021. oſo0. 4 81] 81.4.4744. 0002. 44% 201½ 1. c[03. 8251761. 4. 
22122, oſoo. 4] 82 82. c 21. 4 21142.0102.5|} 021202, oſoz. 5 62262. 64.5 
2 3. loo. 4 83] 83. for. 51 43 2. uh Fe OZ[2CJ., oog. 5 6 3 203. C 24+ <þ 
2424. 000. 4 84 84. 1. 5 441144+ $o2+ 5 ©412©4., ez. 5 64 264. c 4. 1 
25125. OOo. 4 585. chr. 5 4540145» 0j02. 5 O5[205, so. 1 65 268.c 24+ E| 
26126. ooo. 5 801 86. cr. 8 46 146. 002.5 061256. © 93. 4 66{>66.,c 24. ( 
27127. oſoo. gi] 87] 87. 01. 5 1147. oz. 5 | 071205, 0102. bil 674267.c404e ( 
28128. oſoo. 5 88 88.cþÞ1,5 | 4$1148-<J02.6jF 05 208. o|o3. 6 68}268. 4. Gf 
29129. oſco. 5 89] 89. br. 61 45 149-00. ogſzog. oſo3. 6 g E69. cjÞ4- 64 
339. OJOCe 5 j& 0 YO 0 1.6 [cer so. ocz. 6 roſʒ to. oſo z. 6 70279. 24-4 
3131. oſoo. 5 91 91. c PI. 6 151 151.52. 21102110003. 6 2 ee 4.7 
3232. Jod. 6 2] 92. chi. 6 Sar 5z. cqoz. 6 122 12. 053.6 7727 4 
3133- o. © 93] g;. cp. 6 5331 53.402. 6 131213. 0j0307}1 731273. [4+ 7 
34/34. oſoo. 6 94] 94. oi. 6 5411 54. C02. 7 141214. C103. 7 74174. 6 94.74 
35035 ojoo. 6 95 gf. chr. ph sss. 022-775 Sfr, 0 03. 7 751275 C[2qe 7 
36/36. 9/00. 6 95 96.001. 7 80 56. oloz2. 7 161216.0 03.7 72612756. c Ac. 7 
37137. 0[00. 6 71 97- o. 7 $701 57. 92.7 j} 171217. 003. 7 77 255, ch. 3 
35138. oo. 7 98] 98. cr. 7 $1158. © 52.7 180218. 0 03.8 731275. clo. > 
39139. coo. 7 99 99. c. 7 59Þ1 59-0 52.8 191219. 0 03. 8 7979.94. 
40040. oſoo. 7 100] too. cpi. 2 öff. 2. 8 2c]220. 003. 80 Sofz85. 904. 4 
41/41. oſo00. 7 101101. EI. 816161. z. 38 2210221. 003. $]]2S1]251. 0 8 
4242. . 2 O2J102.c 21.3% 62[162.c _— 22 222.003. 524785 54. 8 
43/43. oſco. 5} 034103. cht. 8 634163. 02.8 23223. 0 02. 8 8 3283. ©194. 
44144 v0. of] 041104. cpi. 8 541164. c 2. 4 24 224.0003. 9 844284. 4. | 
45/4. ioo. 8h ost. Chor, 8 651105.c 22.9! 25 225- 003.9 $552.45. Of04. 4 
46 49. oſoo. 8 C6106. cor. 8 665166. ca. 9 261226. 9103e gl 861286. 004. 
47147. oſoo. 8 074107. ofor. gl} 67167. 94-4 271227. o'o3. 9] $74237.5104-9 
4148. oo. $3 c$[108. cor. g 681168. cþ>2. qi] 28 228,003-9 881283. © 4.9 
49149. . G3] 094109. Cor. g 691169. [22+ 1 291229,0 03-9 89/289. 005. c 
D. 0.9 140114. Jor. gf} 701172: be. 2 9 20-008. 
$1 e Pf 111111. 001. 9 1710177. 003.0231031. 0,04. 011291 291. 0lo5. 6 
52152. Olo. 9 12 JtK 12. CJ. 9 72772. c403+0 | 32]232+0/94. off 92]292+ oÞ95+ 
53153- Oo. 9 f} xF3[013- C102, o 75173. 323+ Of 3333.24. 931293: 05.0 
54} 54+ ©0129. 9 144114. C[o2, © 741174 £52.01} 3Zqþ2 34+ 0,04 9, 944294. 0005. 
$5155 PI. Off 15175. cſoz. o 751175. [23-0 351235. 0104. Of} 951295-C 92.7 
56/56. oſot. o 16116. cloz. f 766176. z. o 30 236. 0,24, i 951296. 0005. 
57157. or. oj] 175117. cſoz. o 551175. oz. 1 371237. 0004. 1 971297 2105+ 1 
5$158. oor. >i] 18118. coz. 1 531178. 0123-1 38 238. oi. it] og}2983. cos. 
59159. oÞ21.0;] ict. (o2, 79|179. 0j3+1 |} 3c1249.0 04. 1;] 991299. %.! 
6ojbo. opt. 1'] 2c} i20. oz. 8e 180. cſoz. 1 464g. oſog. 103 20%, C105 1 
D ſt Dep | Lat HDi Nep Tat Dt} Lep Lat | DiRt Hep LE Be Lat 
5 for 89 Degecs. | 


Difference of Latitude and Departure for 2 Degrees. 


Lep | ft Lat JDep | Aut Lat JDep Diſt Lat Bey 
52.1} 1211120+ 9 5 1811180. 96. 3 2410240. 9,08. 

52. 2 220121. 904. 3 82 131. 906. 4 42 241.9 08. 

52. 2 23122. 904. 3 83 182.96. 4 45 242. 9 08. x 

52.2 24123. 904. 3 840183. 9 % 40 48 243+ 9.08. 

22.3} 25124. 9404.4 8 5184. 9 6. 8 451244+ 9,08. 6 

2.3 260125. 9104-4 $6118 5. 9/66. 50 46/245. 908.6 

o2. 3 7126. 904. 4 87186. 56. «| 4746. 9 08.4 

02.4 | 280127. 904. 5 881157- 96. 6 481247. 9 08. 

2. 4 29 128. 9104. 5 89188. 9,6. 611 491248. 9 08. 

70. 2. 4 i] 321129: 909 6 | go[1 89. 96. 7. 5012.49: 9 08, 

71. 52. 5 131/139. 9 04. 6 1910190. 9.7 2511250. 8 of, 

72. Cz. 5 3211 37+ 94. 6 920191. 96. 71] 32 251. 808.8 

3. clo2. 5 33/732. 94.7 93/2“ 06. $f} 5352.8 08.9 

74. cloz. 6 340133. 904. 7 [ 94193. b. Si} 54 253. 8.08. 9 

. oſo2. 61] 351134 104 „ 951194- Pe. 8 551254: 908. 

cb. 7 36 135. gloa. 8 96 195. 96. 9 56 255. 809.0 

c 0247 371136. 9 4.8 97 196. 9 06. 9 57 256. 8.09.0 

„ olo2. 7 38137. 904. 8 981197. 906. 9 582 57. 8,09. © 

c 2.8 39138. 904. 9 99198. 97. © 258. 8,09. 1] 

, C02. 8 | _40)139- 9104-9 2001199. 9107. © 2.89. 8/09. 1 

Fr. z 81410140. 9fo4- 9 || 2011209 9107 260. 8 09. 1 


81. 902. 9 21141. 9jo5.0 || O20. 9p 261. 8,09. 2 
82. 9102. 9 431142+ 905. o o3J202+ 97. 262. $09. 2 
83. 9[02. 9 {| 44/143. 925 o 041203+ 97. 263. 8.09. 2 
84. 9103. 0 || 45/144, 951 051204» 97. 264. 5109. 3 
85. 9193- © 461145+ 905 1 | o5]2© 5+ 9107» 265. 8,09. 2 


86. 9j03. o 47114% 9105+ Ei} 07 206. 9107. 266. 8 09. 3 
87. gfo3. 1 || 451147 9/5. 2 | 081207 97: 267. 8 09. 4 
$8. 9103+ 1 49 148. 905. 2 09 208. 97. 691268. 8 09. 4 
89. 9103+ 1 || _521149: $425: 3 '| 100209. 9%. 4 701269. 8 09: 5 
90. 9 03.2 1511 50. 9fOGe 3 i} 2 111210» 9107» 44127 11270» 8 09. 5 
91. 9103-2 |} 32 151. 9005. 3 12 11.974 721271. 8 09. 5 

2. oz. 2 33/152. 905-4 13212. 9107+ 50 73 272. 8 09. 6 


. 7 144213. 97. 5 273. 809. 
94. 903: 3 551154 5 41 1274.97. 5 75 274. 8 09 6 
95. 903 · 4 500155. 905 5 160215. 90%. 9 76 275. 8.09.7 
96. 903.4 57175 90s. Sil 171216. 907. f 77 276, 8 09.7 
97.903 · 4 58 157+ Cp25+ 5 7180217. 9lo7. 61 7877-8 09. 
98. 903. 50] 591153 5% 79 218. 900. „ 791278. 8 09. 
2 e 201219. 907: 80222. 2. 
100. 903.5 610160. 5 6 221220. 9%. 7 81 280. 8109. 6 
101. 9 03. 6 62[161. 5. 7 || 224221+ 97 821281. 8009.9 
102. 903. 64] 63/162. 57 23 222. 9 83282. 8 09.9 
103. 903. 6] 64163. 5.7 244223+ 9 $4[282. 3109-9 
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| 31130. 8103.3} 91] go. 3/11. 1151149. 918.4211209. 445. 7H 2711209. 033. 0 
2131. 8103-9 I 92] 91. 311. 20 918. 5 121218. 25. 8 921270. 0833. 17 
32132. 8104-0} 93] 92. 3{11- 3 « 9118-68] 12Þ211.4Þ5. 9 731271: 033. 2 
34133- 704. 1 94] 93. 3011. 5 « $118. 7 140212. 4026. 11) 741271. 933. 
| 35134. 704. 3 95] 94.3 11. 6 8118.9 15 213. 44" 6.2 751272. 9133. 5 
| 36135- 7104-4 |} 96] 95. 3011.7 819.0] 161214. 426. 3]; 761273. 9433. 6 
37136. 7104+ 5 97] 96. 3111.5 819. 1 170215. 46. 4]| 7774-9133. 71 
38037. 7104+ 6 98] 97. 3011.9 8119. 21] 181216. 46. 5 78275. 933. 5 
39038. 7104. 8 99] 98. 3112-1 57. 8119.41} 190217. 4125. 71} 791276. 9134. 
40139. 7104+ 9 || 100] 99. 3012. 2 58. 8119. 51} 204218. 426.8; _$01277- 934.1 
| 41449- 7195+ 0 [| 101100. 2112. 3]| 16101 59- 5119. 6]} 2210219. 2026. 9 281[278. 9134- b 
42141. 7105.1} oro. 212. 4 621160. 8019. 7] 221220. 227.01} 824279. 0434+ 
43}42. 7105.2 || 03102. 2412. 5 6361. 819, 8 22221. 37. 2 534259: 9434+ 5 
443. 705. 4 041103. 202. 7] 640762. 8 0. o 24222. 3Þ27. 30 8487. $134. 
45144 7125-5 }| 051104. 212. 8] 651163. $120. 1 2:52:23. 37. 41 £51282. 5g 
46145. 7105.6} objros. 2[12.9]} 661164. 8020. 2 21224. 527. 5 | $5]2$3. 9 
7145. 6!og. 7 {} Oh. 2113. of} 671165. 7j20. 3 27:25. 2427.6] 871284. E 2 
| ** 47- 605.8 o81107. 2113-1] 681166. 7020. 5 28226. 37. 8 881235. 8 
49148. 6106. © ©9108. 2113-3] 69j167. 7j20.6]] 291227, 3127-9 | 891224. $13: 
_59149- 6,06, 1 1T0[rog. 213. 4] 70168. 720. 7 20 228. 3128. 0 9c 287.8 
Iso. 6/06. 2111110. 2113+ 5 1711169. 7 20.8 2310229. 3028. 12910288. >| 
5205 t. 606. 3 120111. 213. 6 720/770. 720. 9] 321230. 5128. 30 924259. $43: 
$3152. 606. 5 [ 13 112.3. 73171. 721. 1JJ 331231. 228.4 93 298.8 : 
5453. 606. 6 14j113. 1013.9 741172. 7]21-2]} 34232. 248.5 92212 8 
| 55154- 6106. 7 151114. 114. 0 751173. 71.3 35J233· 28. % 9 92.8 
56/55. 6006. 8 16115. 114. 1 76/774. 721. 4] 3234. 2428.7 95493. 8 
$7156. 6006. 9] 17/116. 114. 2 77/175. 721. 6 371235. 2428. 9 97294. 8 
{| 55157. 67. 1 186117. 114.4 78/176. 721. 7 38236. 249. 0 98978 
5958. 607. 2 191118. 1114. 5 |; 791177. 721.8 391237. 2429.1 | 994256. 836. 
690/59. 600%. 31] 200119. 1114.6] $0178. 721.9 40238. 292 1 3001297. © 
Diſt Dep | Lat '] Diſt! Dep | Lat * Dit! Dep | Lac Din] Dep [Lat Pitti Pen 


230 Difference of Latitude and Departure for 8 Degrees. 

JDiſtj Lat [Dep f Diſt! Lat [Dep jIDiſt| Lat [Dep j'DiR} Lat (Dep j if} Lot vep f 
r|o1. coo. 1]| 61 60. 408. 5 [] 121/119. 816. 8 | 1811179. 2125.2 || 241] 238. 7Þ33.5 
3]02. coo. 3] 62] 6r. 408. 6 221120. 8|r7. oj} 821180. 225. 3 || 421239. 733.7 
2103. coo. 44 63] 62. 408.8} 230127. 87. rj} 831181.2[25.5]} 43/240. 633.8 
4004. ooo. 6 64} 63. 408. g/} 24j122.8[17. 3 84/182. 2025. 6 44 241. 6034. c 
5/105. cſoo. 7 65 64. 409. 0 25023. 817. 4 85/183. 22 5. 8[ 45/242. 6034.1 
6105-9 oo. 8 66 65.409. 2 261124. 8017. 5 | 86j184. 2[25.9 || 46/243. 6134. - 
7106. gor. o 67] 66. 4009. 31} 27/125. 8[r7. 7 871185. 2026. 0 471244. 6134. 2 
8'07. gÞor- 1 68] 67. 3009. 5 |} 28/126. 8]17.8 |} 88/186. 226. 2 [| 48/245. 6034. 

| 9,08. gfor. 3]! 69] 68. 3Jog. 6 | 291127. 7/18. of} 890787. 2126. 3 |] 49[246. 6134. - 

q_70 99: 9Þ21: 4 . 529-309-232 128.218. 1. 90 188. 2126.4 * 247. 6034.8 

177 10. 91. 5 71] 70. 309. 9 [| 1311129. 7 18.2 1910189. 1026. 6 2510248. 6134. 9 

12 11. 901. 7 72] 71. 3110.0 32139. 7 18.4 920190. 1026.7] 521249. 6035.1 

1 13 12. 901. 8 73] 72. 3 Iro. 2] 33/131. 718. 5] 93/791. 1026.9] 53/2 50. 5035.2 

11413. 99 74} 73+ 30ro. 3] 34/132. 718. 7 94192. 1027. 0 54251. 55.4 

115 14, 9%. 1 75] 74- 30ro. 4 35/½133. 718.8 [ 95193-1127. 10 $5252. 55.5 

16 15. 8ſoz. 2 76} 75. 30to. 6 361134. 7 18.9 96.194. 12 3 56/253. 5035.6 

17 16. 8[o2. 4 77] 76. 3010. 7 37/135. 719. 1 974195 1027.4 57284. 535.8 

is 17. 8ſo2. 5]] 78] 77. 20ro. 9 380136. 7]19. 2 981196. 1 27.6]| 580255. 5135.9 

| 19 18. $02.6] 79] 78. 21. 0 390/137. 719. 3 99{197- 1027. 7] 592 56. 5136.1 
20 19. Sſoz. 8 89] 79. 21 f. 1 40/138. 6019. 5 2001198. 1027.8 601257. 5136.2 
21 20. 8002. 9 81 80. 211. 3141139. 6019. 6201199. 1123. 0261/2 58. 5136. 2 
22 21. 8J[o;. 1 $2) 81. 21. 4 421140. 6019. 8 c21200.c428.1| 621259. 5 36. c| 
23 22. 8 03.2 83 82. 211. 66] 43/141. 6 44 031201. O25. 3 63 260. 436. 6 
24 23. 8[03. 3]] 84} 83. 211. 7 44/142. 6]20. 0 04,202. 0f28.4 || 64/261. 436. 
25 24. 803. 5 Bs] 84.2[11.8]} 451143. 6]20.2|| 05j203- o[28. 5! 68262. 436. 9 
| 26 25. 703. 6 86] 85. 2112. of} 46/144. 6120. 3]} 061204. 028. 7 661263. 4/37.c 
| 27-26. 7103-8] 87] 86. 212. 1 47/745. 6120. 5 os. 0[28.8 71264. 437. 2 
28 27. 7103-9 jÞ 88] 87. 1112. 2 | 481146. 6020. 6 081206. o[29. of} 68[265. 4/37. 2 

| 29428. 7104-0] 89 88. 1112.41} 491147. 6020. 7 || 091207. 029.1} 691266. 4/37. 4 
20 29. 7104+ 2 . 90] 89. 1/12. 5f} 50 148. 5120.9] 101208. 000. 2 701267. 4/37. 6 
31130. 7J04- 3] 91] go. i[12. 711511149. 5j21.0J| 2111209. 0129.41] 27112658. 437.7 
320317. 7104+ 5 92] gr. 112. 8 | 52/150. 501. 2 121209- 9029. 5 72 269. 437. 9 
33032. 7004. 6] 93] 92. 1012. 9 53/7517. 51. 3] 13/2. 929.6 731270. 438. © 
34133- 7194+ 7 94] 93.1131 | $4\I52. 5121.4 14211. 9129.8 || 74 271. 3138.1 
3543+: 7124+ 9 95] 94-1/13-2]f 551153- 521.6 151212. 9129. 9,} 751272. 3038.3 
6135. 705. 0 96] 95. 1113-4} 56/154. 5021.7 160213. 930. 1 761273. 3038. 4 
37136. 6005. 2 | 97] 96. 1013. 5 571155-5]21-9}} 17j214- 9130-2 || 77274. 3038. 6 
38037. 6]o5. 3Þ 98] 97. 013. 6 581156. 5022. 0 180275. 9/30. 3 781275. 3038.7 
39138. 600 5. 41 99 98. 0013. 8 591157. 522.1 19216. 9139-5 790276. 3038. 8 
40039. 605. 6 100] 99. 013. 9 60188. 4022.3 ö 
41040. 6005. 7 |, 1011100. o.g. 1þ, 1611159. 4/22. 4 22 10278. 9130.8 [| 2511278. 3139-1 
42141. 6005. 8 02j101. 0014. 2 62160. 422. 6 22/219. 8030. 9 821279. 3139-3 
14342. 6J06. © |; 031102. O|14- 3 63|161. 422. 71] 231220. 80371. 0 $3250. 2139-4 
| 44{43- 6J06. x || 04.103. 0014. 5 64/162. 4/22. 8 24/221. 8331.2 |} 84j281.2[39-5 
45044. 6.06. 3 05'104. of. 651163. 423. 0 25/222. 8131-3 |} 85282. 2039.7 

| 46145. 606. 4 06 105. 0/14. 8 661164. 43. 1 26/223. 8031. 5 861283. 2039. 8 
| 47146. 506. 5 07 106. 0014. 9 71165. 4023.2 271224. 8131.6 || 87284. 2040 · 
48147. 506. 7] 08 107. 0[15-0 || 68166. 423.4 28022 5. 8031.7] 88285. 2140-1 
49148. 5106. 8 [ 09 107. 915. 2 69/167. 4/23. 5 291226. 8031.9] 89/286. 240. 2 
5049. 507-0 || 10 108. 915. 3. 701165. 4023. 7 [| _391227- $132.0 L 99Þ287. 2149: 4 

I 51150. 507. 1] 111 109. 9015. 5 171169. 3 23- $1] 2311228. 8j32. 22911288. 2 40.5 
52051. 507. 2 12 110. 9/75. 6 721170. 3023.9 32229. 732.3 92289. 2 40. 6 
53052. 50%. 4 13111. 915. 7 23071. 3124- 7 330230. 7132.4 |} 931290. 2040.8 
54/53. 5107. 5 14 112. 915. 9 741172. 3024. 2 341231» 7432-6 |} 94/291. 1040. I 
55154. 507. 7 || 15 113. 96. 0 75/173. 3024.4] 351232+ 7132+ 7 )} 95/292. 1]41+ 1 

| 56055. 5[07-8 |] 16 114. 916. 1 76/74. 3]24- 5 333,232.90 96293. 141. 2 
$7156. 4407. 9 17 115. 916. 3 771175 3024.6 37234. 7J33- 0 |} 971294+ 1141+ 3 
58057. 4/08. 1 18 116. 916. 4 781176. 3024. 8] 380235. 7133-1 || 9802951 11. 
5958. 408. 2 19 117. 8016. 6 791177. 3024. 9 39236. 7133-3 j} 991296. 101. b 

| 60 59. 4108. 4 _20 118. $116. 7 80 178. 3125-1} 491237+ 7133-4 [a= 297118 
Dill Dep | Lat || Bid Dep 1 Lat | Dial Dep | Lat UDiftl Dep Tat II Bit Dep | Lat 


for 82 Degrees. 
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for 8 1 Degre 


ep! "Diffe 
TT) 1 e of Latitude 
33˙7 1101. 5 —.— Daft} L , and 
33-8 2102 90. 2 [ 61 et | Dep Depart 
34. 012 611 © P (JD! ure f 
34 5 | x ogg Hy. 62 a: x4 Dutſ Lat | 'F or 9 De 
+ 32 x ay 62 2 599+ 7 5 119.5 —— bit Lat groch. 
4. 4 \ 5 00. 8 64 63. L 39. 9 N * 120. 5 , «9 187 ＋ lep —Din, 231 
4.5 . 654 64 : ab rh 121.5 4 14 82 w_ 8028. it; Lat jDep | 
4.7 : g 901. 66 * 10. 2 4122. 5% 92 8 79.8 28 3 241 22 ep 
4: | $,07.9Þor. 3 66] 65. 2110 422 HIS 4 life. ook 58.0 
4.9 9jOT+ 7] 66. 2 03} 23-5 8 7428. 4212 137-7 
— N 9 08. g,o1 3 1] 68] 67 2110. 5 | 20 124 19. 6 85 181. 7/28 43 39. 0[37+ 
+9 { 1509. 910 41 69 7. 2010. 6 27,12 5819.7 2 N 88 
Sel 1 2. 1 — 68. 2170 | 28 * 19. 9 56 183 28. 0 241. o * 
252 ha ny 941517 —5 69. 2 00 4 „ 20. © 57 184. 1149 I 451242. © 38. n 
5.4 13 78 01.9 3 70. 1 — 22 1 4 20. 2 * 1. 29-2 p< p56 38. 3 
Fes nd of 73] 72 13 129.420. 5 _6cJ187 7j29- 6 244.9038. 
8. 8 5 14. $102 74 111. 4 32 ze SC 5 , 7. 7129. 7 491245 938. 8 
16 15. 81 3 75 73.1111 60 331 420. 6 91 188.7 0 5. 9038. 9 
* 18.27. 2. 70] 75-1 N 132.4 r. G34! 9. 0130-0 *211247 {—— 
. 2 17. 8102 g 7717 11. 35 133 [ «Ol < 90. 6;2 82 7. 935˙ 34 
E e EC: e 5 . 
2 N 803.7 79 78.6 12. * 37 135 321.3 4 192.6 my 3 . 39 6 
« © # 1290 , . / 2 5. 32 5 1 5 5 4 
7 2120. 710 11 Sol 5 2. 4 38 136.3 1.4 193. 6 AE + 598- . 7 
22:21 J+JZ 8 „O12 39 137 3421.6 7 194. 6 pd / 56; 51.9139. 
7 1 1 80. o — "40 32. 321. 7 98 195.6 30. 8 57 252. 1 9 
'9 wad gf" - R Tal 7 N 2 2 $71253-8 * 
1 25/24. « 4. l $4 — my 42 9 — 3421 — 8 59 1 10.4 
: $025 1log.r | 8 4 27 $3 1 18 ee 
27.20. 7 , or 2. 2 2. 21199. - 2 wa rac; 
: rs pn : 368 562 142. 44.3 <4 . 57 | 
2 Dk ES $8 $5. 9113-6 46 2 3 n 62/258, 41-0] 
= 4 1 4 . ot \ 8 22 
9 ' 4. 7 9] 87. 48 5. 223 59 52. 1 260. 8 
© 31:30. 6 g 2 88 911 3- 9 146. EEE 07 22 •5 32. 651261. 7 | 
+] on. Tg «9144-1 49 147 nc Fg | 294.4 {a 2 || 66/262. - 
33. 95.0 91] 89. 9 1221 7.2123. 3 205. 4 32+ 4 6 202.7 
3 mo 6 O5. 2 92 90. « 54 2 151 48. 2122. a O9 206 ; 32. 5 8 7 
4 33+ 605 9 * 4 140. 1123.6 . Hts. ag 264. 7 
5 158 06 94 15 9065 I 150. * ON 211 EY DL 2 257.7 
ö 35/35: 6105-6 +. out” 3 208.4035. 2426 
38.5 505. 8 90 4475 9 534 152.1 39 13 AS 23 2712677 
) . (3735 RY 7 5 911 5- © | 551583. 24. 1 12 210. 4 2 720468. 
4 39435 5.9 | 2 95 8» | 56 * 24. 2 41211 3$3* 3 | 8.7 
— 8.06. 3 991 97.8 5+ 3 57 1551/24: 6 15021 4133. 6 74 2. 6 
4145.55 —.— 2. ell 6 156. 1124 6 2414. 33-8 75/271. 6 
9 = 05 Bo e „ 7775 
44/4 56.7 24180. 7116 8 {4161 (25+ © 199229. 3 e's 774.6 
1 . * 107. fig 57 789·J8.5 Bon e 10 79 47.447. 
46 + 417-0 og}102. 7 .1}} 63 180. 0125. 3 22102 34-4 79127 5- off 6 
1 y a. ag 4, 63 161 ſ25 a1jarb. 2134.6 Ru dent 48 
; 2 . / x 128.2 0 * . 2 8 143- 
1 ep 8 6 ere ere AE 
49145. 4 <4 5 08 1 K 16. 66 164. r b To 2 34.9 83 07%. E. 
849. 7.7 ; 106. 716 7 67 NN 281222. 5.0 8 279. 5144 5 
r 5 09 9 6 4. 9126 x7 « OE 3 41280 3 
515 | 7.71 3 16 9129.1 223. 2 2 8 0. 5144» 
52 50. 408 rote. 6 7. 0 69 5. 9126 27224. 20 * 4487. 7 
. 3 171 [17:2 e aha6-2 1127 555 6 
53 52 > 1 109. 6 22162 | 2 4 2 258.2 s 5 5144. 
54 74 98. 2 121110 17.411 5. 926. 6 91226 5 7 44 
+ 3. 3058.4 12 bog 17. 5 71 188. 0K 7 30 5 8 , 
$154 3|c : , 6117. 6 72 9120.7 FR kt ix il et . 
56 1 6 „ 2 72/169. 126.9 2310228. 2 * 
57 56.3 o8. 8 . 113. 6 18. he bag 27,1 321229. 1 . 3 
58052˙ 5 2 114.68. e 32135 
r i 70 12 8127-4 1 
! 18 r: „ ze. zz 1 0 
E 58.5 1 3156 
10 De 4 20 7 5 18. 6 ] 75'17 7.7 | — 233 1 
b L 118 5. 802 3. 2 3299 
Lat | Di 5 18.8 791176 7 8 8 34. 1 
ft . 80. 8028 38123 5 5 
Dep | La LETS has 39 2 I 
— dae rr Her 4⁰ 28 : 
ep | Lat dial : 
itl Dep : 
"Tf 


; 


| 
| 
| 
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| 
| 
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Difference of Latitude and Departure for 10 Degrees. 


Diſt, Lat Dep ( Dit} Lat [Dep {| Diſth Lat Dep:{Diſt| Lat Dep | Diſt; Lat Dep | mal 
1.0. 2 | — 50. 1110, 7 121179. 221.0018778. 231.4 [1241 237.3 41.3 140 
2. o. 3] 62 61. „ro. 8 22[120. 121. 2082 179.2131.6 [ 421235. 3042. 0 24 
3. c Ho. 5 62 62. cfro. 9ff 23Jr2r. 121. 31] 83/180. 2 31.743239. 3142.1 1 
03. 0. 71] Caf 63. lr. 1 244 22. 11. 5 847181. 2131.9 4/240. 342. 3 41 
24. Po. 9 65] 64. cr. 2 258123. 11. 7 85/182. 232. 1 | 45]241+ 3742.5 | 2. 
5. PI. © ] 664 65.0 11.4 26 124. 1 21.8 $6]183.2 32.3 46 242. 3 42.7 610 
6. Hr. 2 67] 66. or. 6 27J125. 1122.00 571184. 232.4 47243. 2 42.8 Uh 
8107. ofor. 4 68} 67. 0011. 8 28Þr26. 712. 2 88 185. 1132.6 |] 454244. 2[43.c Sic 
8. of>1.6}] 69] 68. otra. off 2927. c 22.4 89786. 7132.8 491245: 2143. of A” 
fog. $Þor. 7 J. 65. fz. 1 200728. oz. 51} goſr$7. 1132.9 || F246. 2 43.4 . 
10. PI. 9 71 69. 912.3130129. 02. 7191188. 1033. 1 251/247. 2 43-5 a4 
I 1. Sfoz. 1 72] 70. 92. 5 32[130.cÞ2.90 921139. 1033. 3 || 521248. 2 43.7 1201 
| 12. 80 3 73) 71-g112.7ﬀ} 33 131. cf23.1 931190» 1133+ 5 || $3]249- 2 . © þ 
13. $102. 4 74} 72. 9 z. 8 34 132. 3. 2 94/19. 033.6] 54 50. 1 44. 1411 
14. 82. 6 75] 93.0 13.01 35132. 923. 4 5592.33. 551251. 1044.2 151U¹ 
95 80] 76 74.8 13.2 30[r32-<[23.6!} 95/793. o[34-0 |] 5602 52.1 44. 4 1641 
16. 702.9 77 75. 8013.4 37 134. 93.8 [ 971194+ 0034.2 571153. 1044.6 1711 
12. 73. 1 75] 76. Sh3. 5 38 135. 93.9 9895. 034. 3 $812 54. 1144. 5 180 
18. 703. 3 79} 77.8113. 7 39/136. 94. 1 99196. 034. 5 590255. 1044. 0 19]! 
£9 793-5} _801_78- $113. off 437. 9Þ24- 3 2197. ol34. 7 [cd S. of45. ! — 
29. 203,6 Fi 76. 8014. off 147]138: gf24: 4\[2011197: 9134: 9 [1261 257: 045.3 1 
21 703.8 82] 80. 84. 2 42/739. 8024. 6% 02 198. 9135.0 || 6202 58.0145. 4 2207 
22. 7104-0} 83] 87. 714.4 43/140. 8 24.8 03199. 935.2 63259 0145+ bf 2317 
23- 604-2} 84] 82. 7114.6} 44141. Ss. of 041200. 9135.4 || 64]260. 045.9 2400 
24. 6004. 3 85 83. 7114.7} 4*[142. 8]:5. 105 201. 935. 5 65J261.0]46. c 2 317 
20. 6.04. 51 86 84. 7114. 91 46[143.8 26. 3 06 202.9135 71 66]262. 046. 267 
26. 604-7} 87] 85.715. 10 471144. 85. 5 071203; 935.9 l 670262. 646. 27, 
27. 6.04. 9jf 3] 86.715. 3 48/45. 5525.71 08/204. 8136. 1 65 263. 46.8 * 
28. 6195+ off 89] 87. 615.4 49 1146 725. 8 091205. 8136. 2 [| 69]264. of 46. 6 2 34 
29. 7. 2. 0 88. 616. 6 5oÞr47. 7 26. of 100206. 8 36. 4 70265. of 46. 8 1 
30. 806. 4 91 89.615. 8151748. 76. 2 21120. 8036. 6 2711266, 9147. 0 | Jl 
31. 5jO5- 5 92] 90. 60616. off 52 149. 7 26.4 120208. 8136.8 || 72 267. 9147-2] 1 324 
33[32+ 5195-7} 93] 91.6[16.1}] 53] 50.7 26. 5} 131209. 8136.9]] 731268. $147. 7 33 
33. 505. 9 94] 92. 6016. 3 | 544151. 7126. 7 14/210. 737. r || 74 269.8147. 5 341 
$5134 506. 1 95 93- 6p16. 5] 55 r52. 6126. 9] 15211. 7137-31] 751270- 8147.7 35} 
$135: 516-2 [| 96] 94. 5116.6 56Þ153. 6427. 1 1672. 47.5 5612718 47-9] | 3%] 
36. 406. 4 97 95. 5116. 8 57 154. 627. 2] 171213. 737. 6 771272. 8148. c 1371 
8137. 4406. 6 93] 96. 17. o 58155. 627. 4 18]214. 737. $1] 58]273. 8648. 2 380 
8 | 99 97. t. 2 For 56. 6127. 6 19 215.7 38.0 79274.8 18.4 39 
39. 4496. 9 11 109} 98. 817. 3 cr). 627. 7 2cþ216. 7138. 1 88427 5. INS. 6f 40 
40. 4127+ 1 {} 101} 99 517. 5161158. 6127. 9 jj221}217., 6 38. 3112811276. 748.7 41] 
41.407. 3 Oro. 417. 7 62 159. 528. 1 221218, 6038. 5 8277. 8. 5 2 
2 357.5 03Irot. 4412. 9 63160. 528. 3 230219. 6038.7 83278. 749.1 43] 
44,43» 3]7-6}} 04Jr02. 4[i3. of} 641767. 51:3. 4 241220. 6J33.8 || 84 279. 7149- 2 44 
4514 2107-8} O51103.4]18.2}] 65 162. 5128. 6 251221. 6039. o 85.280. 49+ 4 451 
46'4.5. 3jÞ3. o fog. 418. 4 66163. 5123. 8 26222. 6 39.2 JJ 86281. 6149. 6 46] 
40. 8. 1 O7JIOG. 4 18. 6 67 164. 5129.0 271223. 5039.4 871282. 6 49.8 47 
8047. 3008. 3 c8]o6. 418. 7 68 165. 4129. 1 280224. 5139. 5 880283. 6149. 5 45 
48. 358. 5 091107. 3J 18.9 59166. 4129. 3 2922 5. 5039.7 | 89 284. 650.1 49 
49. 258. 7 10108. 3 6 50.3 2 
50. 208. 8 [III Trog. 3 50. 5 51 
51. 259.0 127110. 2 50. b 52 
52. 29,2 13111. : 50. 8 53 
$3+ 219-4} 14]112. 3 51. 0 54 
57 259.5 1113.3 51.2 55 
57. 259. 7 16114. 2 ALE s 
56. 2Þ>9.9} 27s. 2 51.5 57 
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5 Difference of Latitude and Departure for 13 Degrees. 235 
ce 
— 5 Lat |Dep ||Dift _Lat Ber Bi Lat {Dep [Diff Luc Pee 
50. 3 | 7jo1- oſoo. 2 61] 59. 4/13. 7121017. 927. 2 || 181]r76. 440, 7 247/234. 854.2 
50. 5 2joT. 9100. 4 621 60. 4013. 9 224118. 9127.4 if 821177. 3{40. 9 21238. 8]54. 4 
50.8 | 3002. 9100. 7 If 63] 61. 4[14. 2 23/119. $[27. 7 831178. 3043.21} 43 236. 8154.7 
$1.0 493+ 90. 9 if 64 62. 4114. 4 24/120. 8/27. 9 |} 841179. 3}4r. 4 44237. 854. 9 
51.2 Fſoa. 9ſor. 1 65] 63. 3014. 6 250121. 8 28. 1 85180. 3 41.6 451238. 7155. 1 | 
51.4 | 6105. Sſot. 3 66] 64. 3014. 8 26/122. 8028. 3 86/181. 247. 8 46 239. 755. 3 
51. 6 7106. 801. 6 67 65. 31 5. 1 27/123. 728. 6 87.82.2142. 1 71240. 7 55.60 
51.8 8107.8[01.8]] 68} 66. 215. 3 280124. 7128.8 [ 88183. 2042. 3 480241. 55.81 
2. o 9108, 82. 0 69 67. 215. 5 29/125. 729.0 || 89184. 2 42. 5 491242. 6156. of 
2.2 10109. 7102.2 || 70] 68. 201 5. 7 _30 126.7 29.2 || 900185. 142.7 50243. 656. 2 
2.4 11110. 702. 5 71] 69.2116. 01310127. 629. 5 || 1911186. 1143. of] 2511244. 7 56.5 
2. 6 | 12111. 702. 7 721 70. 2 16. 2 32 128. 6 29.7 2 187. 1143. 2 521245. 5 56. 7 
8 | 13]12+ 72.9 73] 71. 116. 4 33/129. 6129-9 [ 931188. 143.4 531246. 5156.9 
8 7 14013. 63. 1] 74] 72. 1016. 6 34/130. 6030. 1 94/189. 0043. 6 541247. 557. 1 
32 1514. 63. 4 75] 73. 1016. 9 35/131. 5030. 4 95/190. 0143. 9 551248. 5 7.4 
35 1601 5. 603. 6 76 74. 117. 1 36/132. 5030. 6 96/191. 044. 1 56.249. 457. 6 
37 17116. 603. 8 77] 75. 017. 3 37/133. 5130+ 8 971192. 044. 3 571250. 457.8 
39 18/17. 594-0] 78] 76.0[17. 5 380134. 561. 0 981192. 944. 5 580257. 4/58. oþ 
41 19/18. 504. 3 79] 77. or. 8 39135. 431.3 [ 99193. 9444. 8 59252. 4138. 3 
FT | 20/19. 84.5 80 78. 018. 401136. 431. 5 2494-244 _Goſ2 52. 688 8 
. 21/20. 504. 7 [81 78.9118. 2 1410137. 431.7 [201019 5. 945. 2 || 2611254. 3 38.7] 
«7 22/21. 44-9 || 32] 79. 918.4 421133. 4131-9 |] 021196. 8 45.4 62255. 31538. 9 
9 23022. 45. 2 [83 80. 918. 7 43/39. 3032-2 [039 . 84s. 7 63256. 3059.2 
1 24/23. 4195-4 || 84] 81. 8018.9 44/140. 332-4 041193. 8045. 9 64/5729. 44 
＋ 2524. 405. 6 Bs] 82. 809. 1 45/41. 32.6 0199. 7146. 1 65258. 259. 6 
5 2602 5. 305. 8 86 83. 819. 3] 46/142. 3032.8 06200. 7146. 3 || 662 59. 259. 8 
7 27126. 36. 1 87} 84. 8019.6 471143- 2133-1 |] 07]2or. 7149.6 |] 67260. 260. 1 
E 28027. 306. 3 38] 85. 719.8 48 144. 2133+ 3 || 08[202.7]46. 8 |] 68[261. 150. ; 
2 29/28. 36. 5] 89 88. 7120+ o 491145. 2133-5 || 091203. 6]47. of] 691262. 1060. 5 
7 30029. 2 26. 7 go[ 87. 7]20-2 || 591146. 2133-7 || 10 204. 6]47. 2 || 701263. 150. 7 
6 31/30. 27. 0 91 88. 7120. 5 151]147. 1134+ © {| 2111205. 6147. 5 [| 2711264. 151. © 
q 32031. 27.2 92] 89. 620.7 520148. 1134. 2 121206. 647. 7 721765. 06 1. 2 
0 33032. 207. 4] 93] 90. 620. 9 53149. 134.4 13/207. 547. 9 734-06. 8457. 4 
2 3433. 17. 6 94] gr. 6|zr.1]] 54j150. 134. 6% 14208. 5148. 1 74267. c 1. 6 
4 35]34- 117-91] 95] 92.614 551157- 134-9} 151299- 5 43. 4} 751268. cÞ61. 9 
6 36|35- 1958-1 ]] 96] 93. 5021.6 561 52. 0035. 1 16/210. 5$48. 6] 76 268. 9162. 1 
$ 37 36.10>3-3 97] 94+ 5121.8 5253.035317 211. 4048.81} 771269. 9152. 3 
0 38037. 0 we 98] 95. 5022.0 58/154. 035. 5 18 12. 4149. of} 781270. 952. 5 
. 39 038.058. Z 96. 52. 3 591154 9]35- 8 19 ½ 13.4449: 3 2971. 9,62. 8 
N | 49139-<[29:2 [| 100] 97. 422. 5 bolt 55. 936.0 200214. 4Þ49- 5 802 2. $/63.c 
. 47039. 9%. 2 [[ or 98.422. 7 || 161]1 56. 936. 21] 221215. 3Þ49. 7 || 281 273: 8163, 2 
| 2140. 99-4 ]] oa 99. 42.9 621157. 9}36- 4 22/216. 2 49-9 || 820274. 803. 
| 43]4r- 909 · 7 || 031100. 423. 2 63158. 1 723217. 3459. 2 778 816 | 
44/42. 9Jo9- 9 || 04]1or. 3023. 4 6441 59. 3136-9] 24 218. 3050. 4 841275. 7163. c 
| 45]143-8]ro-1 |] os[r02, 3123-61] 65 i60. 8037. 1 25'219. 2050.6 | 851277. 7104. 
4644. 80-3 |] 06103. 3023. 5 || 66]16r. 7137-3 26 220. 2Þ50.8]] 864278. 7164. + 
47145. 810. 6 || ori. 3124. 1 675162. 737. 6% 27221. 251.1 8779. 6064. 
45-46, $]r0.8 }| os os. 3024. 3 68 163. 7637. 8 28 222. 251. 3] S882 80. 6064. L 
4997. 7111-0 |] cg 106. 2124- 5 [| 691164. 738.0] 29 223. 151.5 8928 7.6 65. 
59148. 2J1 7. 2 [IIc tez. 2024. 7 206 8. 638. 2 30 224+ 151+ 7 904282. 6 65.24 
51049. 711. 5 111]108. 2025. of] 1711166. 6038. 51} 231 225+ 1452-0 [291 283. 5165-5] 
2150. 7]11-7 || 120109. 1125. 2 721167. 6 38.7] 32 226. 252. 2 921284. 5165. 5 
53f51. Greg | r2Þcr0. 1028.4 73068. 638.9 33 227-1524 ]| 931255: 5165: of 
54\52, 612. 1 141111. 1125.61] 7 169. 5 39.10 422.9828 944286. 5166. 1 
55053. 62. 4 112. 125.9 [ 7570. 539.4 35 229-©[52+9 || 95E87: 406.4 
5654. 612. 6 163. cz. 1 766171. 5039.6 36 230. 53.1 90 288. 466. 6 
57055. 52.8 14. c 6. 3 77 172+ 539, 8 37 239. 953.3 97/289. 4ſe6. 8 
58/56. 53. ][ 1815. 26. 5 78173. 4 4. 0] 38 231. 953.5 95/290. 467. 
5952. 5113.30] ier. c 6. 8 79 174. 4140. 3]] 29232. 9153-5 |] 9929 r. 3067. 
6058. 53. 2 16. % 7. 0 80 155. 4040. 5 . EA. g- 362. 
iſt! Depf Lat I Diſd Dep | Lat {Dit Dep Let || Diſt Dep Lat [I Diſt) Nep | Lat 
2 : G 2 | 2 for 77 Degrees. | 
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Difference of Latitude and Departure for 14 Degrees. 


iſt Lat | Dep þ Dif Diſt) Lat [Dep Dit Lat [Dep 
I or. oſoo. 2 if 61 1210117. 4129. 3 || 181]175. 6|4g. 8 8, 
or. 9ſo0. 5 62 2201 18. 412.9. 5 82776. 6044. o 8.6 
Da. 9]00. 7 63 23]119. 3/29. 8 83; 177. 6044. 3 58.9 
4193-9jor.off 64 24/120, 3130. © |} 844178. 5144- 59. © 
| 5424- 9/01. 2 65 251121. 3030. 2 |} 85179. 5144- 59. 3 
| bog. 8ſor. 5 66 260122. 3030. 5 || 86/180. 5045. o 59. 
7106. 801. 7 67 27123. 230. 7 87181. 4145+ 3 59.8 
8 oz. 8 or. 9 68 280724. 2031. 0 88182. 445. 5 bo. 0 
9108. 7/02. 21 69 297125 2J]31. 2 89183. 445.7 60.3 
100g. 22. 4 70 39/126. 1[31. 5 90184. 446. o bo. 5 
1110. 702. 7 71 13172. 1131. 71910185. 3046. 2 8160.7 
121 f. So. 9 72 320128. 1031.9 920185. 3046. 5 61.0 
13[12.6[03.1]] 73 330129. 032. 2 931187. 3046.7 61. 2 
1413. 603. 41 74 34\130+ 0032. 4 188. 2146. 9 61.5 
| 1514. 603. 6 75 35/131. 0032. 7 95789. 2047. 61.7 
16015. 5j03.9]] 76 360132. 0032. 9 961190. 247. 4 62.0 
1746. 504. 1 77 370132. 9033. 2 . 62.2 
1817. 5004. 41 73 38133. 933.4 62.4 
198. 4454-6} 79 39]134- 9]33. 6 62.7 
20119. 4j04. 8 80 400135. 8033. 9 62. 9 
4} 2!2c.4jog.r|{ 81 I41 136. 8124. I 63.2 
f 22[21. 3jos. 3 82 421137. 8034. 4 63.4 
23122. 3Jo5. 6 83 431138. 7134. 6 63.6 
2423. 3]95- 8 84 44[139- 734. 8 63.9 
2524. 3006. 0[[ 8 5 45/40. 735. 1 ' 
| 26125. 2106. 31] 86 46141. 7/35. 3 
| 27126. 2006. 5 87 471142. 6035. 6 
2827. 2J06. 8 88 48/143. 6035. 8 
2928. 10%. off 89 49144. 6136. 1 
30]29. 1107. 3 9  $O[r45. 5136, 3 
31130. 117. 5 91 a 01151/1465 30-5 . 
3*P37- 0197. 7 92] 89. 3 22.3] 521147. 8036. 5.8 
| 3:]32- dos. off 93] go. 2 22. 531148. 5037. o 66.1 
3553. oſoS. 2 94] 91. 6 541149. 4/37. 3 9166. 3 
„s. 5 95] 92.2 23. % 35/758. 4/37. 5 = 
30 4. 98. 71] 96} 93. 1 23. 2 56 151.437. 7 66. 8 
3. 5˙ 9129-0] 97] 94. 1 23. 5 320782. 3038. 0 67.0 
36.909. 2 93] 95.1 23.7 581153. 3138. 2 67.3 
3:0 7-809. 4] 99} 99-1 24-0 ff 591254. 3138. 5 67.5 
| 49435. $109. 7 ro 97.0 24. 2 50158. 2 38. 7 67.8 
-41139- 009. 9 [101] 98.0 24.4 || 161]156. 2039. © 68.0 
42040. 8/10. 2 oz 99. 0 24.7|| 621157. 2 39. 2 68.2 
| 43 11.710. 4 03] 99-9 24.9] 631158. 2039.4 68. 5 
12. 7110. 6 04.100. 9 25. 2 64/159. 1139. 7 68.7 
45.63. 7110. 9 o5/ror.g 25. 40 651160. 1 39. 9 69.0 
46044. 6,11. 1 061102. 8,25. 7 66/161. 1040. 2 6g. 2 
| +71+5-6.11.4}} 07/103. 8,25. 9 67/162. 0040. 4 69. 5 
4866. r. 6 08[104.8 26. x || 68 163. 040. 7 6g. 7 
j 49]+7- 511-9} ogj105.8,26.4|} 691164. 0040. 9 69.9 
2 48. 5'12. 1 10/106. 726. 60 701164. 9 41. 1 70. 2 
51495 12. 311710. 726. 9171 162. 914.1. 4 70. 
52550. 5 12. 6 121108. 727. 1 720166. 9141. 6 70.7 
{ 53151-4.12.8]] 13jr0g. 6027. 3 73 167. 9/41. 9 70.9 
5452. 413. 1 14/110. 612.7. 6 746 6 I 71.1 
55053. 413.3 1501711. 6027. 8 5 169. 8042. 3 71.4 
5654. 3 13. 61 16/112, 6128. 1 761170. 8042. 6 71. 6 
5755.3 13.8 17113. 5128. 3] 77771. 7142.8 71-9 
5856. 3 14. off 1807114. 5128. 6 780172. 7143-1 73-1 
1 59157-2 14. 3] 19/115. 528.8 791173. 7143. 3 72· 4 
Pa 2 14. 8 20 Bebe 80174. 6043. 6 72. 6 
Dift! Lep Lat U Diſt| Dep | Lat || Diff Dep Tat || Diſt Dep | Lat t Difll Dep] Lat 
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| Difference of Latitude and Depatture for 16 Degrees. 


. 


FDiR.Lat Dep |, Dif} Lat Dey . Dit] Lat |Dep [|Difq Lat [Dep I Di Lat 5Dep* 
1j01-0 o. 3 61] 58. 616. 8 121116. 3133. 3 187774. ol49. 9 241 231. 6166. 4 
4 2101-9 00.6} 62] 59.67. 1 22]117. 3133-6} 821174- 950. 21} 421232. 6 
3102.9 00.8 || 6x] 60. 667. 4 23]118. 2133-91] 83775. 950. 4J] 431233. 6 
403-8 01. 1 64] 61: 5117.6 24|119.2 34- 2 |] 541176. 8050. 7] 44234. 5 
1 a4. 8 or. 4 65| 62. lr. 9 251120. 1134-4] 85]177.8]51.of} 451235 5 
os. S or. 7 66] 63. 418. 2 260121. 1134. 7 86/778. 8051. 3 46236. 
7106.7 of. 9 67] 64. 4018. 5 271122. 1035. 0 87/79. 757. 5 47ʃ237. 4 
8107. 7 02. 2 68] 65.4118. 7 28123. 0035. 3]] 88180. 757.8 48[238-4 
4. 202. 69 56. 3119. 0 29/124. 035. 6 89181. 7152.11} 491239. 3 
roſog. 6 O2. 8 7 67. 3019. 3 30/124. 903 5. 8 90/182. 6 52: 4| 50]240. 
1110. 6 03.9], 71] 68. 219. 61] 1311125. 9136. 11910183. 6 
1201 1. 503-3] 72] 69. 219. 8] 321126. 936. 4 921184. 5 
I3]12. 5103. 6 | 73] 70. 2120. 1 331127: 8036. 7 931185. 5 
r14]t3- 503-9 74] 77-1120. 4 34/128. 8036. 9 941186. 5 
154. 404. 10 75] 72-1120.7 i} 35/129. 8037. 2 951187. 4 
15. 404. 4] 76] 73. olzo. 9 36/130. 7137. 5 961188. 4 
11716. 304.7 7774. 01. 2 371131. 737. 8 97/189. 3 
1187. 3005.0 781 75. oft. 5 380132. 6058. of} 980190. 3 
18. 305. 2 | 79] 75-9 21.8j| 39133. 5038. 3 991191. 3 
19. 2005. 5 Sol 76. 922. ol 40/134. 6138. 6]] 2001192. 2 
20. 2/05. 8 81 77. 9]22. 3 1410138. 5038. 9201193. 2 
22121. 1406. 1 $82] 78. 822. 6 42/136. 5039. 1 020794. 1 
23122. 1106. 3 83 79. 822.9 [ 43/737. 439-4 30195. 1 
23. 1006. 61 84 80. 7123-14 441138. 439. 7 040196. 1 
25124. 0j06.9] B85] 87. 723. 4 45/139. 440. cf] o5[197. o 
26]: 5. 0j07. 2 86] 82. 7123. 7 46[140. 3040. 2]] 061198, © 
27126. 0107. 4 7} 83- 6]24. of} 47/41. 3040. 5 071199. © 
28126. 9f07. 7 | 88} 84. 6124. 3 48/142. 240. 8080799. 9 
29/27. 9j08.0]; 89 85. 5124.5 ij} 491143- 2[41. 1 091200. 9 
q_3J25: $108. 3 gol 86. 524.8 _$01144- 2{g1. 3 10 201.8 
31 29. 8008. 5 91 87. 5125. 11510145. 147. 62110202. 8 
$ 32130- 8108.3 |} g2] 88. 45. 4 521146. 141. 9 121203. 8. 
33}z1+ 7109-1 || 93] 89. 4/25. 6 531147- 1042. 2 131204. 7 
3432.79. 4 94] 90- 3]25- 0 54/748. 0[42.4]} 141205: 7 
35833. 6129. 6] g5| gr. 326. 2 55/149. 0042. 7 15206. 6 
36/34. Po. 9 96 92. 2125. 5 561149- 9/43. of] 16207. 6 
37135- ro. 2 95] 93. 2126. 7 571150. 9043. 3 18208. 6 
38036. «ro. 5 98] 94. 2 27.0] 580151. 9043. 51] 181209. 5 
39] 37- 5110. 7 gol 95. 2127-3} 50/152. 8043. 8 195210. 5 
| 438. 411. 0 10c 96. 1127. 6 600153. 8044. 1 20[211. 4 
14439. 4/11. 3 101] 97. 1627.867154. 7444/2210212. 4 
42 19.4011. 6 o2] 98. olz8. 1 62/155. 744-6 220213. 4 
43[41. 311. 9 O03 990 28.4 63 156. 744.9 23214. 3 
44042. 3012. 1 o4Itoo. 28. 7 64157. 6452] 24275. 3 
451]43+ 3112.4] ocj1o0. 928. 9 65/158. 6145. 5 251216. 3 
4644212. 7 | o6| 101. 9/29. 1 661159. 5[45- 7 26217. 2 
7145- 2[13. oj] 071102. 8]29. 5 67j160. 5046. of} 271218. 2 
48] 46. 1113. 2]; ov|103. 8]29. 8] 681161. 5046. 3 28[219. 1 
49147- 1]13. 8 og. 8$[30. c us. nt 4146. 61] 29220. 1 
50048. 1013. 8 10105. 7130. 3 700563. 4 46.9 394221. 1 
51149. o[14. 1]; 1111106.7 _0: ON £72170: 27 2311222. o 
52]50. or. 3] 121107. 6/30. 9 72/165. 2147-4] 321223-0 
| 53]50- 9Þ14.61] 12008. 60311 731166. 3147. 7 331223. 9 
54151. 9114-9 || 241109. 6031. 4 74/167. 238 || 341224. 9 
$5}52.9]15.2[j r5frio. 5[31.7Þ 75168. 28. 2 251225. 9 
56653. 85. 4 16Þ117. 832.0 76/169. 2148. 50 361226. 5 
5754, $1157 || 17Þi02. 5032.2 77,170. 1 43.81} 371227. 5 
4 5855. 7116. % 14113-3]32- 5} 78,171. 1 19.1 381228. 7 
5956. 716. 3! 19114. 432.8 79/172. 009. 3] 391229: 7 
bol57. 7116. 5] 28115. 333-1U. 8 122. 0149. 6} 4239.7 
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Difference of Latitude and Departure for 17 Degrees. 


at | Dep] 


7 OI. Oo. 3 
301. 9,00. 6 
202. 9 OO, 9 
403. 8jO1. 2 
5 04. 8 4 
6 05. 7jOT. 

7 06. 702.0 


8 07.6 


02.3 


9 08, 6/02. 6 
10 09. 6 02.9 


"11.10. * 
12 IT. 5003. 5 
* 


03.8 


14 13. 4/04- 1 
15 14. 3004. 4 
16 15. 3004.7 


17 16. 3 
1817.2 
19 18. 2 
20 19. 1 


5. o 
OF. 3 
O5. 6 
O5. 8 


21 20. 1006. 1 
22 21. 006. 4 


23 22. 0 06, 
24 22. 9 07. 
25.23. 9 07. 
26 24. 9 07., 
25, 
26. 
bY. 
28, 


29. 
30. 6 
6 09.6 
5.09.9 
3510. 2 
14 Bob 5 
4110. 

31-1 
3611.4 f 
„2111.7 


27 
28 
29 

30 
1 
32 


8 07. 
8 o8. 
7 08. 
708. 
6 09.1 
609.4 


00 D 0 


2112. © 
2 
1 


12. 3 


12. 6 


renne 1e — — 


— 
— 


o 02 


7 8 88f 


oo G OA „ 


O - Gum B © 


— GQ_———_ — 


>> Þ Þ Þ Þ Þ 
SD Ff 
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Diſt: Tat 
181.173, 
82/174. 
83/175. 
35 176 
5.178. 
861177. 
8710178. 
88/179. 
891180. 


90,181. 7 


8 
92 
931184. 6 
94/185. 5 
95186. 5 
96187. 4 
974188. 4 
981189. 3 
99,190» 3 
200JI91, 2 
2011192. 2 
021193. 2 
031194- 1 
o41195.1 
o51196. o 
06197. o 
071197+9 
o8j198. 9 
091199. 9 
10 200. 8 


211201. 8 
121202. 7 
131203. 7 
14204. 6 
15205. 6 
16,206. 5 
17,207. 5 
18/208. 5 
I9 209. 4 


20 210. 4 


2212113 
22,212. 3 
2313.2 
24214. 2 
250215. 2 
26 216.1 
27 217. 1 
28 218. o 
29/219. © 
30219. 9 


2314220. 9 
324221. 
33 222, 
34223. 
354224 
36,225. 
371226. 
381227. 
394228. 
401229. 


Lat Biel“ 


Dif Dep 


Lat | 


1233.3 
5934.3 


1237+ 7 


eee 


504239. 1 


230. 5 
231. 


232.4 


235.2 
236. 2 


238.1 


183. 6056. 


81246. 


240. of 
241. © 
241. 9 
242. 917 
243.8 
244.8 
245. 


247. 
248. 


[249- 


2 58. 2 


259.179. 1 
260. 179. 4 
261. 1:79. 7 
262, © 80. o 
263. o. 80. 3 
263. 9.80. 6 
264. 9 80. 9 
265. 8 81. 2 
266.8 81. 5 
267. 7 81.7 
268. 7 82. 0 
269.7182. 3 
270. 6,82. 6 


474.4 


891276. 4 
1277+ 3 


enen 0 90 


250. 
251. 
252˙4 
253+ 4, 


ln wn Of Sw Q& 


254. 4477+ 
255+ 3177» 


256.3478 
257.2 


271.6 
272. 6 
273.5 


275.4 


278. 


for 73 Degrees, 


— 


Lat | Dep ,jPiA Diſt, Lat |Dep Diſt Lat iDep 
I 115. 1137-4f[ 1810172. 1155.9] 241 247229. 264. 
176. 03. 7 820173. 2056. 2 42/30. 14. 
117. 0038. 0 8374. 56. 5 431231. 1 75.1 
117. 38. 3 84 176. 0456. 9 44232. 0,75. 4 
118. 9038. 6 8 51 178. „957. 2 45/33. 005. 
6 119. 8038.9 86. 9157- 51} 46/33. 9/76. | 
7 120. 8139.2 || 87[177. 857. 8 47[234- 00/6. 3 
8 121. 7139-6j| 881178.8158. 1 48/2 235. 876. 6 
9 122.739. 9 891179. 758-4 49236. 876.9 
10 3023. 640. 2 90180. 758.7 $01237-8 8 77.3 
11 124. 640. 5191181. 6059. © 121 238.7 7177.6 
I2 125. 5140. 81] 921182. 6059. 3 [ 820239. 77. 9 
13 126. 541. 1 931183. 559. 6 530240. 68. 2. 
14 127. 441. 4 940184. 5059. 9 [[ 54241. 678. 
528. 4]41- 7 i} 951185. 46. 3 55/42. 5173.8 
1 129. 342.0 96/786. 460. 6 561243. 5179. 1 
17 130. 342.3 [ 971187. 3059. 9 571244- 4179.4 
18 131. 242. 6] 98188. 3061. 2 58/245. 479. 
19 132. 243. 0] 99189. 201. 5 59246. 380. 0 
20019. © 133. 1143+ 3 || 200[190. 2 2/61.8}} 60 247-2 80.3 
2120. © 06. 5 134. 1043. 6201191. 2062. 1 261 248. 2 2180.6 
22 20. 96. 8 135. 43. 9 021192. 1062. 4 621249. 281.0 
2302172 997. 1 136. 0144-2 || 03193. 1 62. 7 63/250. 1 81,3 
| 24 22. 87. 4 136. 9144-5 Q4 194. 0163. © 64'251 1181, 6 
25123. 8Þ7. 7 137. 9144+ 8 5195. %. 30 65½52. 0081.9 
26 24. 78. © . 138. 8145-1 06 195. 9163.7] 661253. 0,82, 2 
27, 285. 558. 3 ; . 139. 8045. 4 07196. 9164. 0 67/253 9,82. q 
28, 25. 6PB. 7 . . 81140. 7145. 74]- o8[197. $164. 3 68/254 982.8 
29. 27. 5 9. o 0 | . 141. 7146.0 09 198. 8 64. 6 69/255 8 83.1 
{ 30 28. 5 29: 3 "x 8] 501142. 7 7146.4] 10/799. 764. 9 70.256. 8083.4 
| "31,29 5 59. 6 91 86. 5128. 1 151143. 6146. 7 |} 2111200; 7/65. 2 271252 · 7083.7 
32 30. 49. 9 92 87. 5028. 4 2744. 67. 0 12201. 6/65. 5 72.258. 784.0 
33 31. Ato. 2 93 88. 428.71 53 145. 5047. 3] 13202. 6065. 8 73259. 6.84.4 
34 32. 3Jto. 5 94] 89. 4129-0]! 54/146. 5047. 6 14403. 5.1 74,260. 6.84.7 
| $5;33+ 3 ro. 81} 95] 99. 329. 4% 551147-4j47- 9 15204. 566. 75)261. 5085.0 
36 34. 21. 1 96 g1. 3129. 7 551148. 414S. 2 16[205. 466.7 7562.55. 
137. 35. f. 4 97] 92. 2030. 0 | 571149. 3]4%- 5 171206. 467.1 770263. 48 5. C 
38 36. Ir 1. 7 98] 93. 230. 3 58/150. 3148. 9 18207. 3067. 4 78/204. 4j85. 9 
39 37- tz. 1 99] 94- 1130-65 59157. 249. 1 19208. 3167. 7 79/265. 3186. 2 
40 38. 0% 2. 4 100] 95.1130. 9 8 152. 249. 4 [ 2<]209. 2158. off 801266. 3186, 5 
41,39. 2. 7 [101] 96. 1031. 2 1610153. 149.7 2210210. 2/08, 3 2811207. 2086.8 
42 39. 9]r3-0o|| oz} 97.0 51. 8 621154. 150. 1 22271. 1/68. 6 82268. 287.1 
43 40. 9113+» 3 03] 98. oſz1. 621155. o]50.4}| 230212. 168. 9 831269. 1187.4 
44 47.8 13. 60 04] 98. 9032. 1% 64/156. 050. 7]] 24/213. 0069. 2} 842 70. 1187.8 
45.42. 803. 9 05| 99. 932.4 651156. 95 r. of] 25/214. og. 5 85/271. 0/88. 1 
46 43. 7114-2 || 06j100. 8132.5 |: 66157. gf51. 3]} 261214. gj6g. $f} 86272. 0388. 4 
| 474. oa 07 or. 8033. 11 67 158. 8151. 6]] 271215. 90. 1 87272. 9185. 7 
48 45.6 o8}ro2. 7133-4 {| 68159. 851. 9 28/218. 8070. 5]] 880273. 989. 0 
49 46. 6 — 11 og}103. 733.7 | 69] 160. 7/52. 2] 20[217, 870. 8 89274. $189. 2 
| 50 50 47: p15. 50} 104104 6134. 0 |j_70j16r. 7152. 5. 3c1218. 71-0 goj275.8 $'8g. 6 6 
| | 51/48. $15.8] 112105. 634. 3 |; 171162. 652.8230219. 771.4291 276. 7 89.9 
52 49. 5116. 1 12156. 5134-6 |} 72163. 6053. 1 32 E20. 6171- 7 | 921277+ 7190. 2 
53056. 6. 4 131107. 5134-9 || 731164. 5[53- 331221. 6[72. off 931278. 6090. 5 
5451. 4/16. 7 14/708. 435-2 |} 741165. 553. 34/222. 572. 3 4279. 690.8 
55 52. 3077. of 154109. Ps: 5 751166. 4154-11} 351223- 52. 6 95/280. 5097. 2 
$6 53. 2317-34} 16 e 767167. 4[54- 41} 36/224. 472. 9 961281. 597. 
57 54.2417. 6 1771. 3 36. , 77 168. 3 54.7 371225. 473.2 97 282. 4091. 8 
580 55. 27. 9 18{tr2.21;6. 5 78769. 3055-0 ff 38226. 3173. 5 981283. 4092. 
59156. 118. 2 1913. 2136. 8 790170. 2055. 3] 3027. 273. 999284. 3 92.4 
60.57. 1918. 5 2c 14 2] 21 80171. 2155. 6 4028. 2174+ 2[11300 285. 2192-7 
Bin Dep Lat ID Dep I Lat | Diff Dep | Lat Pia Pep Lat Du Dep Dep [Lat 
for 72 Degrees. | 
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Lat 
2411227. 
421228. 
| 431229. 
444238. 
451231. 
451232. 
471233. 
245/134. 
. 491235. 
«Gli, 8 226. 
2261252 
2. 81 5423 
2. 8[ 59239 
3 544240 
'$|| 56:4 
8 5 4 
1 57] 
5 5%]? 
-S1 5942 
5. 1 Coe 
1 26112406 
.$]} 62424 
1 + by 
4 6412 
7 ＋ 
11 669251. 
7. 4] 67125 
71 6842 
1.1 594 
40.282 
27112 56. 
>212 58, 
744259. 
7 552 60, 
761265. 9 
771201. 
781262. 
791263. 8 
801264. 7 
2810265. 7 


6 1 7 <a 
253.9 72 68.7 
21 73 69. d 
Aeg. © 74} 70. 0 
N. T0 71.9 
05. 5 7: 2.0 
9 * 
21 79} 7+ 
.tH 8of 75.6 
06.34} 81 76. 6 
07. 21 82 77. 5 
83 78. 5 
7. 8 $4] 29. 
o8. 11 $5] 80 
54 86] 81. 
08.81 87 82. 
Og. I | 85, 83. 
99.40 89 84. 
oo. dj} 0 95- 
10. 1 | 91 85 
10.4 92 87 
10. 7 93 87 
11.10 94 88. 
11.4] 95] 809. 
11.7 96] 90. 
12. 0 7 Gl. 
12.41 93] 92+ 
12.7 99] 93 
12. 0 100 94. 
ien 973 
7 on 96. 4 
14. 0 03 97+ 4 
14.3) O4 98. 
14.7 ©5] 99-3 
18.0 06, 100. 2 
15.3 | 71101. 
15. 61 oraz. 
16. o ogþ103,. 
16. 3 100104 C 
16.6] 1119104 {| 
16. 9 12 ht bo 
17. 31 131100. * 
17. 61 144107.* 
t7. 9 15108. 7 
18. 2 16]109. 7 
18. 6 17110. 6 
18.9 188. 
19. 2 112. 
19. . 
[Lat 1] Diff Dep 
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for 71 Degrees. 


242 Difference of Latitude and Departure for 20 Degrees, 
Di, Lat Dep Dit Lat (Dep Diſtj Lat | ep || Diſt Lat Dep. Diſt] Lat Les | 
100. 9 oo. 31 61 57. 3120. 971210113. 7141, 4 181170. 1161.91] 2411226. 5 82.4 
2001. 900.7 62] 58. 3027. 2 2214. Car. 7 S217. 062. 2 42227. 4] 82. 8 
302. Sof. of 63] 59. 2021. 5 23/15. 6142.1 830172. 52.6 431228. 3] 83. 7 
403. 8101.41 64] 60.1 21.9] 24 116. 5042.4 84772. 92 9 44[229. 3 83.4 
5:04. 701. 7 65} 61. 1022. 225/117. 5142+ 8 85)173.8 63-31] 451230. 2] 83.8 
6 05. 602. 1 66] 62. 0022. 6 26j118. 4[43. 1 864174. 8063. 6 461231. 2 $4.1 
7 06, 6102.41} 67] 63-022.9] 27/79. 3143-4} 871175. 7164.0 || 47]232. 10 84. 5 
807. 5 02. 7 68] 63. 9023. 3 281120. 3043. 8 88/776. 7164. 3 || 451233. © 84.8 
9 08. 5 03. 1 69 64 8023. 6 2921. 244. 10 89177. 664. 6 49/234. 0 87. 
10 09. 403. 4 2 65. 872 930122. 2044. 5 90 178. 6065. o 5224. 9 85. 8 
11 10. 303. 8 71] 06. 7124. 3 131123. 144. 8191179. 5[65. 3 [j251[235. 9] 85.8 
| 12.11. 304.1 72] 67. 7124-6] 32/124. 0045. 1] 92180. 465. 7 52[236. 8| 86. 2 
13.12. 2 04. 4 73] 68. 65. 0 330125. 0045. 5 93/187. 466. 0 531237. 7 86. 5 
14.13. 204. 8 74] 69. 5025. 3J 34 12549145: S |} 94182. 266. 3 2 7] 86. 
15 14. 105. 1 75] 79.55. 7 351126. 9146.21} 95/183. 266. 7 551239. 5] 87.2 
16,1 5. 005. 5 76 71. 4/26. 0 36/127. 8046. 5] 96/184. 2067. © 561240. 6] 27 
12.16. O of. 8 77] 72-4126. 3] 371128. 7/46. 9]} 971185. 1167, 4 5741. 5| 87.9 
18,16. 9 06. 2 78 73-3[26.7| 3829. 747. 2] 931186. 2167. 7 580242. 4 83.2 
19 17. 906. 5 79 74. 27. 0 391130. 647. 5 991187. 0068. 10 59 243. 4] 88. 6 
20 18.8 06. 8 80] 25. 227. 4 40/137. 6047. 9 2000187. 0 68. 4 600244. 3] 88. 9 
21:19. 7 0%. 2810 70-1129, 7 141/132. 548. 2 2011185. gf68. 7 2610245. 30 $9. 3 
22,20. 7,07. 5 82] 77-1028. 0 42/133. 448. 60] 020189. 8069. 1 620246. 2 89. 6 
| 23 21.6 07. 9 83] 75-0 28.4 | 431134- 448. 9]] 031190. 8]69. 4 631247. 1 89. gf 
24.22. 608. 2] 84] 78. 928. 7 441135. 409. 2 j} 0419 rf. 759. 8 64/248. 1 gc. 2 
25123. 5 08. 6 85] 29.929. 1 45/736. 3049. 6] 05192. 6170. 1 650249. © go. 6 
26 24. 408.9]| $6] 80. 8029. 4 46/137. 249. 9'} ob 193. 6070. 5 || 662 fo. of 91. 0 
2725. 409. 2 $74 81. 829.8 47 138. 150. 3] 07194. 570. 8 672 50. 9 91.3 
28 26. 309.6] 88] 52.7130. 1 48/139. 150. 6 08 195.5071. 1 680251. 8 91.7 
29 27. 3 09. 9 89] 83. 630. 4 491140. 951. 09 196. 4/71. 5 692 52. 5} g2.c 
39 28. 2 1.3 [A.. 8 501140. 91-3 199197. 3 71-8 }[_791253- 7] 923] 
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Difference of Latitude and Departure for 38 Degrees. 
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. 4153+ 5. 4104. of 93-7 [} 200 148. 60123. 8 193. 1173. 0 
50. 2154. 241104. 7] 94+ 3 [201149301345 4174.6 
60. 9054. gf} 421105- 5 95. [ 2/159. 135.1 4475.3 
61. 7155- 51] 43/106. 2] 95-783 150. 8135.8 ö 175. 9 
62. 4150.2 44\107. of 96. 31} 04|r51-5[136- 5 176. 
63.156. 9 451107. ] 97.04] 051152 3Þ137-1 | 7. 
63.957. 50 451108. 5 975 or 53. 0037.8 177. 9 
64. 6058. 2 471109. 2 98. 31} 0711 53+ 8]13%- 5 173.5 
65. 458.9 48/109. 9] 99- 0]| 09/154 51139. 159.3 
66. 1159-51] 49/110. 7] 99-7 regs tax 80. 
. 66. q[60. 2. 11 r. 4100. 4 10/156. 140. 5 79,200, (189. 6 
3123.20.70 91 67. 660. 915 1]T12. 201. o 211156. 71141. 27115 131.3 
132073821. 4/92 68. 306 1. 80 5212.910170 121157+ 5 141. 8 721202. 1182.0 
23124. 5}22-+ 1 93169. 1062. 2 $3}r13.« 7102.4 13 158. 2142. 5 | 7342.92. 8182. 6 
34125. 322.71 94 69. 8062. % 54/14. 4/103. 0 14,159. © 143. 2 74 202. 5[153-3 
35125, 023. 4 95 70. 6163.60 5532 15+ 1103+ 7 15 159. 7 143.8 751204. 3 184.0 
2626. 5124+ 1 96J71. 3164+ 2 591 15+ 91 194+ 4 16,160, 5144. 5 76/205. 0184. 6 
3 JT. 5024. 80 9772. 1064. 9 571116. 61105. 0 171161. 2145.2 77j205. $1185. 3 
28128, 2125.4 98172. 86 8. 6 588117. 4 105.7 80161. 91145. 8 7806. 5 186. 
29129, 0K. t| 99153. 8066. 2 59 118. 1106.4 19162. 7 146. 5 791207. 30185. 
40129. 712.6. 80 15004. 2 66.9 60 118. 91107. © 20162. 41147. 2 80 208. 01187. 3 
41580. 827.4101075. 007. 6. 461119. 6707. 7221164. 21147 8 2810208. 7188.0 
42131. 2125. | 02175. 8168 2 621120, 3108.4 22 164. 91148. 5 821299. 5 188 7 
43051. 9028.80] 03[76. 508. 9 63) 121. 1109. o 230165. 21149. 2 $3]2 10. 2189.3 
44432. 7129+ 41] 4 77. 369. 6 641121. 8]109. 7 | 24,166. 4149.9 84[211, 0[190.© 
1 45133. 430. 1 95178. c.. 2 6:jr22, 61110. 4 25,167. 11 50. 5 851211. 7190.7 
46134. 220. 8 0678. 770. 9 60/123. 3111. 0 264167. 9151.2 86212. 50791•3 
47 34. 031.47 29. 6171+ 6 671724 10111. 7 27 168.6151. 9 87 213.2192. 5 
480635762 08180. 2072. 3 65]r24. ${r12.4 || 28.19.4152. 5 881213. 9,192-7 
49 26.4 2.8 0918. 072. 91 65 125. 5113.1 29.70 1153.2 89 214+ 7,193+ 3 
| 38437. 1033. 8 1218 t. 773-6 126. 3113.7. 317.92 0215.4 194+ © 
$1037. 9734-1 171182. 5 74.317 (27. of 714 416231 171.611 54.5291 216. 2194.7 
52138. 6 34. 8; 12 83. 274.0 72 (27.8115: 11 321172. 3]155- 2 21216. 9,195- 3 
53139. 435. 50 13133- 9[75-6 | 731128. 5115.7 331173: 2]155-9]} 93 217. 7,196. 0 
54040. 1036. 1 14484- 7]76- 30 741729: 3 116. 4 340173. 8156. 5 94 218. 4 196. 7 
| 55{40. 9136+ 8 15188. 4 76. 9 75'r30. of117- 1 35746157. 2 95121911974 
56041. 6 37. 5 16186. 277. 6 76'r30. 7117.7 301175- 311579 961219. 9 199+ © 
57142» 3038. 1} 17186. 9 78. 3 77 131-5 118.4 371176. 1158. 5 97 220. 6 198.7 
58043. 1038. 8 1887. 7179+ © 78 132. 2119. 1 3% 176. 81159. 2 95j221- 4 199-4 
59/13. 839. ol} 19188. 479. 6 79 133: 9119-7 || 391177: 51059: 2 99]222+ 1 200. 
6-144. 640. 1 26089. 1950: 2 80123. 74120. 4 401178. 2160. 6] 39 [222-9 200.7 
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— Din, Lat 4 D p Din Lat | Dep Dit 
9142.4 [121 87. of 84. 0 [1811 30. 2 2410173. 4 
* 13. 1 22] 87. 54.7 9726. 4 421174. 1 
313.8 23 88. J $5.4 6 431174. 8 
. 5] 24f 89. 2 86. 1 4 441178. 
«845-1 ] 25] $9.9] $4.8 1 51176 
«£[45: 5 26] 90. bf 87.5 8 461176 
«2140.51 27] 91-4] 38.2 — 5 71177. 
5. 0047-2, 2*] 92-1] $8.9 2 61 4878 
(147-9 | 29] 92.8 89.6 931.3 49/79. 
4448.6 / 93+ 800.3 Deere. 
51. 149.3 [131 94-2] 91.0 137.4 *7]| 2511180. 5 
51. $]50.0| 32] 94-9] 91.7 38. 10133. 4 520181. 2 
52.850. 7 33] 95-7] 92.4 133.8 I $3]r82.0 
53.251434 96. 93-1 139. 5134.8 54/7827 
1 5010. 8010. 4 53.952.138 97-1] 93.8 140. 3135. 41 55/183. 4 
16011. 501. 1 54. 752.8] 39] 97-8] 94. 5 or 36. 1 56/184. 1 
17112. 2 11.8 85. 4053. 5, ] 37] 93-5} 95.2 141. 7/36. 8 571184. 9 
18012. 9/12. 5 56. 754.2 38 99-3] 95.9 r42. 4 ; 580185. 6 
19.13. 713. 2 56. 8054. 9% 39/ oo. of 96. 5 143. 1138. 2 59786. 3 
2014. 4 12.9 | 5257. £[58+ 6: _40] 100. 7 97.2 - 91138. 91 60j187.0 
2115. 114. 6 5 50. 3i]141}101. 4] 97.9 144. 61139. 6 26171877 
22015. 8,1 8. 3 5 57. 0'] 42/102. 1] 98.6 145. 3 3 62188. 
23 16. 5016. 0 57-7 | 431102. 9 99. 3 146. 0141. 0 6319: 2 
2417. 16.7 58. 3] 441103. It ον. o 146. 7141. 7 641139. 9 
25 18. 0,17. 4 59. % 451104. 3]r00.s 7 r47.5 41 65 190. 6 
218. SH n 59.— 46 105. 101.4 148. 2 1 66 191.3 
| 27,19. 4.18.8 600. 4 47] 195+ 7[192. 1 148. 91143. 80 671192. 1 
28 20. 119. 4 3161. 1 48}rob. 5.1. 8 149. 61144. 5 680192. 8 
29 20. 9 20. 1 a 61. 8 49 107.2 103. il 2, 3 $- 2 69 193. 
30% f. 6,20. 8 « 7102+ SI Seen. 2 1511 «9 701194. 
| 3122.3 21. 5 . 5103. 2 151 LO. 6 104.9 8 . 6 [251 I94. 9 
32 23. 0 22.2 « 2153. off 524109. Ito. 6 2.4 31 721195.6 
33/23-7 22.9 « 9164. 6j| 531119. ff. 3 153. 2 9 731196. 4 
34024. 5 23.6 66s. 3 $4{110. 8107. 0 153.9 61 741197. 1 
2825, 2'24- 3 3166. © 55|irt. 5 107.7 154. 6 3 751197. 8 
36½5. 9,5. 166.7 56/2. 2108. 4 155. 4% 50. 0 76198.; 
37.26. 625.7 . $197. 4] 5 2. gÞtog. x 156. 11 50. 7]; 771199. 2 
38/27. 3126.4 « 5168. 1]] 581113. 6Prog. 7 56.8|151.4K 78h O. o 
3928. 127. 1 52 58. 8 5114. 41110. 4 157.5 . I || 791200. 7[193- 
40028. 8127.8 5 bo[rr;. It. 1 158. 2 8 80201. 4 *5 
41j29. 5 28. 5 70, 2011519115, Shri, 8 159. 0053. 52810202. 10795. 
42430. 2/29 2 70, 8]j 62[116. 5[r12. 5 1I59.71154-21| 82202. $1195.9 
4330. 929. 9 62[117. Ar rz. 2 160. 4 9 S2þ203. 61196. 6 
44]31- 6130. 6 64 118.0013. 9 161.1 155.6 841204. 3097.3 
45632451. 3 5118. 114.6 2 161. 801 56. 3 9 . oj 195. o 
4633. 1432+ © 660119. 4[1x5. 3] 261162. 657. 0 S605. 71195+ 7 
47133- 8.32. 6 671120. 1]116.0 | 271163. 301 57. 7 || 87206. 44799. 
43134. 5033. 2 68[120. 8$]r16. 7 80164. oft 58. 4 || 88j207. 20200. © 
4953 5. 2434. c 691121, 6]r17.4 |] £91164. 71159. 1 89207. 91200: 7 
50136. 0[34- 7 70[122. 3[118. 1 9165. 4/1 59. 8] 9c[z08. 6201.4 
51636. 735.4 1710123. © 8.5 166. 2160. 4291009. 3002.1 
527.436. 1 721123. 119. 5 166. 9161. 1 EI. cJ202- © 
53138. 1436.8 731124. 4[120. 2 167. 6f161. 8 || 93Þ210. $[203+ 5 
54138. 8'37. 5 744125. 120.9 168. 30162. 5 94271. 5204-2 
55 39. 6038. 2 751125. 9 tz 1. 6 169.ch163.2 i] 9<]212. 2204.9 
56/40. 338. 9 76/126. 6122. 2 169. 8]163.9;| 96]: 12. 90205. ® 
$7141- 0:39 6 77127. 3; 22. 9 170. 6t64. 6 97]213. 6 206. } 
58141. 7'40. 3 781128. oj123.61 171. 20165. 30 98]: 2070 
59:42.4 41 © 79128. $[124. 3 171. 9166. 0 99215. 107. 
60 3- 2:41 7 | 80 ay. 5 172. 64166. 7 $0CÞ21T 5. 8E. 4 
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Difference of Latitude and Departure for 45 Degrees. 267 


Dep] mall Lat | D-o Dutt Lat |Vep (} 1ſt; Lat | Dep [Diſt] Lat | De» | Lit} Lat 4, Uep 
167.4 1100. 71oo. 71] 61]43- 1043. 1121] 85. 60 85. 618 10128. o[128. 0 2410170. 4170. 4 
68. 2051. 401. 4 62143. 843. 8 22! 86. 3] 86. 3] 82128. 7128. 7 421171. 1171.1 
68.9 302. 1102. 1 6344. 544. 5 23] 87. 0% 87 off 83128. 44129. 4 43/171. 8J8t7t. 8 
69.5 02. $1oz. 8] 64145. 3048. 30 24! 87-7] 87. 7 841130. 1 l 44/172. 8172. 5 
70. 2 $193. 5193. 5 65046. o[46. o 25 88.4] 88. 4 8130. $1130.84 451173. 2173. 2 | 
70. 9 6104. 2 94.2 65146. 7146. 7 26 89. 1] 89.1] $6]rzr. 513. 5 40073. 973. 9 
71.6 7194+ 9104+ 9% 67147+ 4147-4} 27 89. 8j $9. 8 $5j132. 2132. 2 471174. 6]r74. 6 
72.3 815. 7Jo5. 74) 6848. 1448. 1 28 90. 5 90. 5 88/132. 9132.9 48/75. 4 175. 4 
73-0 9106. 4006. 4 69143. 8 48. 8] 29: 91-2} 91. 2 89123. 60133. 6% 491176. 11176. 1 
73-6 1947. 1107. 1 70 49. 5j49. „ 20 91-9] 91. af} got 24. 21134. 2 50175. $1176. 8 | 
74} 11107. 8[07. $j] 71050. 250. 2 31 92.6 92. 191]135. 1,135- 12511177. 51177. 5 1 
75. o 1298. 5198. 5 72050. 9/50. 9 32! 93-3} 95.3 92/135. 8,135. 8 520178. 2178.2 
757 13009. 2009. 2 73057. 6057. 6 33! 94-0] 9.0 93/136. 5,136. 5 53178. 9 178. 9 
76.4 140. 9109. 9 74/52. 352.303 + 7] 94.7 94137. 2137. 2 54 179. 6 179. 6 
77.1 | 15112. 6110. 6 5153+ ©[53+ 0 35 95.5 95-54] 95/132. 137.9 551150. 3080. x 
77 10011. 301 1. 3 7653. 7153-7} 36, 96-2] 96. 2 96/738. 6 138. % 56 181. of1S1, 
8.3 17 12. 012. 0 7654. 454. 4] 37 96.9 96.9 97/7393, 139. 3 58. 7187.7 
19 -2 1812. 7112. „ 78155. 2055. 24 38 97-6] 97.9 98/140. 0 142.0 581152. 4182.4 
9. 0 19ſt 3. 4/13. 4] 70055. 955. 9 30 98. 3] 98. 3 99/49. % 149. 7 591153. 11153. 1 
50. 6 20114. 1/14. 8c[56. 6156. 6 40 99. c| oo. oz [141.4 14. 40 6083. 81184. 8 
1.3 21014. 8114. 8] 82157. 357. 3014 99. 7] 99. 7 201/142. 1,142. 12610184. 5184. 5 
1.0 * 160 i 
2.0 2218. 6115.6] 8258. cj58. c 42 100. 400. 4 || 02 42+ 844.8 621135. 30185. 3 
27 2316. ;|16. 3 | $3158. 7158.7 43 101. 1101. 1 3/143. 54143. 5 63 180.0186. oj 
3-4 24117-0117-0 | 84159. 4/59. 4 44 101. $|101.8 5} 044144 2,144. 2 64 186.7186. 7 
4.1 2507. 7]t7-7 | 85160. 1060. 1 45 102. 5{102. 5 [| 5144. 9 144. 0 651137. 4187. 4 
4.8 25/18. 4413. 4 | 86160. 8060. 8 46 103. 2[103. 2 || 061145. 71145: 7 || 661138. 111898. 1 
5.5 25119. 119. I | 87]6r. 561. 5 47 103. 9103. 9 74. 4 146. 4 67/188. 9 188. 8 
6.1 21g. 8]19. 8 5982. 2162. 2 48 fo. 6]r04. 6] o$[147. 11147. 1 6889. 50189. 5 
6.8 29,29. 80. 5 $9152. 9/62. 9 49 108. 4105. 4 99147. $1147. 8 69/198. 21190. 2; 
25 55127 21. 2 90 O03. 6163. 6 30 106. 11106. rt 100148. 8148. 5 22 199. 9199. 9 
5.2 577-9 21.9 91164. 3164. 30151186. 80106. 82110149. 149227091. 91. 6 
8. G 32122. 6022.6 9206 5. 106 5. 1 52 107. 51107. 5 12/1499 149-9 | 72192. 3{192+ Z}] 
}. 6 33j23+ 3123+ 3] 93165-8165. 8 3108. 2 108. 2 13 50. 6 £50. 6 73 193.0193. 0 
LE $4124. 5 24.0 94166. 5,66. 5 541108. 108. 9 14/151. 3 151.3 74/193. 71193+ 7 
1 35024. 724.7 9567. 267. 2 55109. 6109. 6 1552. 0152. 0 75/194. 4/194. 4 
1 7 39/25. 5]25- 5| 9667. 967. 9 551 10. 3 110. 3 16/152. 7,52. 7 70/95. 20195. 2 
4 371-6. ala. 2 97163. 6ʃ(68. 6 571711. 111.0 171153.4,153-4]} 77/195. 9195. 
el +3126. 926. 9 9869. 3069. 30 58,171. 7111. 7 ff 18/154. 1154. 1 791196. 6796.6 
. 8 39127. 6 27.6 99170. 0170. © $9,112. 4 112.41 191154. 8 154. 8 791197. 3197.3 
8 40028. 3028. 3 [00]70. 770. 7 3er 12. 12. 1 2091155. 6 15 5. 6 _Colrg8. 24198. © 
+2 | 4$1j29. 0029. 0101171. 4/71. 4161113. 80113. 8 [22101 56. 3 156. 3281095 7119-7 
«9 | 5: 29. 7129.7] o2[72. 1172. 162 nn. 224157.0 157.0 52 139 4499.4 
0 43130- 4430- 4 0372. 8072. 8 631115. 3 115.3 230185 7157.7 921200 112.99. 1) 
3 i 44131. 1031. 1 04073. 573.8 64.176. 16. of 24415 4158.4 84209. 81205. 8 
0 f 45121. 8 31.81 05 74.2 74. 2 65,116. 7116.7 25]: 59 1159. 1H 88201 5201. 5 
7 | 46132. 5032. 5] 0674. 974. 9 66,117-4|117- 4 261159. 8 155.8 861202. 21202. 2 
+3 47133- 2133-24 07075. 7175. 7 674118. 1118.1 274860 5.160. 5 37 202.9202. 9 
© 43133: 9133-9] 08076. 476. 44 68j118. 8]118. 8 28161. 2 161. 2 851203. 6203. 6 
7 4034. 6034. 6 0977. 1077. 11 691119. 50119. 5 2 1161. 9 161. 0 8/204. 1294.3 
* 2 35. 4135. 4 1077. 877 8 701120. 212. 201162. 516. 6 9 [298-1 206. 
$1036.1 36. 111078. 5/78. 5 17120. $1120, 9 [3113,19 3297 2 . 3} 
8 52136. 8036. 8 12 79.279. 721121. 6j121.6 || 321154. 164.0 97/296. 5296. 5 
5 53137. 5137.51 13179 979 90 730122 4122 331164. 7 164. 7 921257. 2207. 2 
2 54435. 2135. 2 | 1408. 6,80. E 74/123. © 123.0 344165 5.165. 5 941207. 297. 9 
9 55038. 9038.916681 3817.2 75123. 123. 7 J 354159. 2166. 2 9 [298.6 208. by a 
b 56139. 6039. 6. 16152. 0082.6 761124. 4412 4 94166. 916. 9 91229. 31299» j 
; 57149» 3140.3] 17 82. 7/82. 7 771125. 2 12 702 64107. 69 to. c to. k 
0 58}41. Or. 0] 188 z. 4'83. 4 78j125- 4:25. gf} 354155 3 198. 34 9210. 7] 10 
/ 59141. 7141. 7 19084. 1,84. 1 791126. 6| 126.6 | 394169. 0/169. 99Þ: 11. 4211 
2 C142. 442. 44 2084. 884. 01127. 312 | 40 169. 71161. 71 Jo [210% 1212+ 1 
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ö — 1 | h — 
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A TABLE of the Sux's DzecLinaTion for the 


YEARS 1772, 1776, 1780, 1784. 
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TABLE of the VAAIATIoN of the Sun's PTCLNNT TON to every 
io Da EES of Loncitvps. 

DzGREEs of Lonc1Tvups from the Mxr1Dian of LONDON. 
ol LEE Pu pf 3% Fs | 
Var. | 10! 20 | 301 40] 50 60 70 80 Dee e488 160 fro 
Min. 7 7 P 7 bl 7 4 / / - 0 1 7 | * vs 5 BY 
2 SJ OT O@IOTOTTOTO1TONONLY 23 1 1 1 4 I 
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CJO TO FOO TI ER EF IHE OS Fall al OHIO IS HY 
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| 7 [>[oſr[rjujuſrſzſzſzjaſe[ziz[; [3 [313 
8 oo tj LL] 21 21212 12813453 | i 
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14 ſojijrj2ſ2ſ2]J3[3]31[4 [4s SSI [617] 7 
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To find the Sux's DECLINATION by the foregoing TABLES. 


A CH Page of the foregoing Tables contains the Sun's Declination for the four 

Years that it is mark'd with at the Top, and 18 divided into thirteen Columns ; 
the Firſt of which to the Left-Hand ſhews the Day of the Month, and the other Twelve 
the Months of the Year, fo that if it be required to find the Sun's Declination for any 
Day; ſuppoſe for Example, on the 21ſt of Avguft 1971: Firſt I look for that Table 
that has 1741 at the Top of it, and then right againſt the 21ſt Day of the Month, 
and under Auguſt, I find 12, 9 which ſhews the Sun's Declination to be 12 Degrees 9 
Minutes North; according to the Title at the Top of the Column. 

The Sun's Declination in theſe Tables being calculated for the Meridian of Lon- 
den, if you ſhould he confiderably to the Eaſtward, or to the Weſtward of Londen, it 
will cauſe ſome Alteration in it; to corre which, the 

Table of Variation of the Sun's Declination is to be uſed as follows : 

Firſt, Look out the Declination for the given Day of the Month, and for the Day 
fol owing it, and ſubtract the Jefler from the greater, the Remainder is the daily 
Variation. 

Second, Obſerve whether the Declination be increaſing or decreaſing, which yew may 
know thus: if the Dechnation for the Day following the given Day be biggeſt, then it 
is increaſing ; but if it be l-aſt, it is decreaſing. 

Ttird, Look for the Daily Variation in the firſt Column of the Table, and ſee what 
Number ſtands right a aint it, and under the given Degrees of Longitude ; which Num- 
ber is to be uied as follows. / os ; 

If the Difference of Longitude be Eaſterly, and the Declination increaſing, it muſt be 
ſubtract ed from the Declination found in the Tables for the given Day; but if the De- 
clination be decreaſing, it mult be added. . i 

If the Difference of Longitude be Weſterly, and the Declination inereafing, it muſt be 
added; but if the Declination be decreaſing, it muſt be ſubtrafted ; the Sum in one 
Caſe, and the Remainder in the other, will be the Sun's Declinatien at Noon in the 
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A TABLE of the Sun's Riour Ascens10w. 
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A TABLE of the Rioenr Asctxsiox and PDect:xation of ſome 
of the moiſt noted FIX ED STars. 


8 - — = 
n= _— 3 ; 


ä nà—AE—k 
* 8 
_ * 
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| Right | Declin, 
Tlie. Names of the Stars. Aſcen, . J! 
H. M. D. M. | | 

The Bright Star of Aries 1 84 1 -N 1 
/ — | 2 324 iN | 
The Brizht Side of Perseus 3 7148 59N | 
The Bull's Eve, Aldebaran — — oeo—_ — — — — 4 2216 N 
The Goat Star, Capella — — — — —— —— 4 80 45 43 N 1 
The T right Foot of Orion, Regal — — — — — s or] & 288 1 
The Northern Horn of the Bull — — — — * 5 1128 2 N 44% 
O:ion's Left Shoulder — — — — — — — — — s 12] 6 6N - 
The Southern Horn of the Bull — — — — — — — 5 2120 SCN «4 
Middle Star in Orion's Belt == — — —E 5 24] 1 228 [ 
Orion's Right Shoulder — — — — = = — + $21 7 2oN 1 
Auriga's Right Shoulder — — — — — — H— — 5 444 FaN i} 
Bright Foot of Geminj — — — — — — = = 6 2016 38N "4 
The Dog Star, S,rius — — — — — — — — — 6 34{[16 238 9 
Caſtor, or the head of the Northermoſt Twin — — — — 7 17132 24 N 1 
The Little Dog Ster, Procyon — — — — — — — 7 2 5 49 N | 
Pollux, or the Head of the Southermot Twin — — — — 7 2828 36N 14 
Hydra's Heart — — — — — — —_ — — — 9 1617 388 1 
The Lion's Heart, Regulus — — — — — — — 9 8 4 1 
Tne Lower of the Pointers—— — — — — — — 10 7157 3*N 14 
The Upper of the Pointers — — — — — — — — 10 48803 SN "4 
The Lion's Tail, Dent — fit 37115 $5380 1 
Upper of the two laſt in the Square of Great Bear — — — rz 278 25N 1 | 
The firſt in the Great Bear's Tail — — — — —  — 112 43157 14N 1 
1he Virgin's Spike — — — — — — — — — 13 1249 868 1 
The Middle of the three in the Great Bear's Tail — — — 13 14156 N 'Y 
Laſt but one in the Tail of Hydra — — — — — — 13 6121 558 | 
Lad in the Great Bear's Tail — — — — — — — 113 475 29N 1 
ArQturus — — — — — — — — — — — 14 3120 25N 45 
Br ght Star in the Southern Balance — — — — — — 14 35 [15 128 
Foremoſt Guard — — — — —— — — — — 15; 5175 15N 
Bright Star of the Crown — — — — — — — — j{jis 24127 3IN 
Bright Star in Serpent's Neck — — — — — — — ſs ' 23347 - 18N 
The Scorpion's Heart, Antares — — — — — — — 16 1425 538 
The Head of Hercules — — — — — — — — — 17 3114 4N 
In the Heal of Serpentartius — — — — — — — — 17 22112 47N 
Bight Star in the Dragon's heal — — H— — — — 17 5051 32N 
Lytæ, or the Harp — — — — — — — — — 18 27 38 33N 
Swan's Bek ——. — ꝑ̃—f— — — — 19 17127 29N 
Bright Star in the Eagle — — — — — H— H— — 19 39] 8 14N 
The Swan's Tail — — — — — — — — — — 20 33144 26N 
Fomathaut — — — — — — — — — — — 22 44138 518 
Jegaſus's Wing, Marchab — — — — — — — — 22 53113 58N 
Pegaſus's Leg, acheat — — — — — — —_ — — 22 5226 48N 
Caphus's Knee — —— — — == — —H— — — 23 20 76 7N 
The Head of Andromeda — — — — — — — — 23 56127 48N 
End of Pegaſus's Wing, Algenihb — — — — — — 3613: 488 
Pole Sr — — — — — — — — — — — 2 45 88 N 
Cirdie of Ancromedaa— — — — — — == — — 10 50 34 21N 


A TABLE of the R1cuT Ascens10N and DzcLINATION of the 
CROLIIER 8. 


Right Declin. 
7 Aſcen. 
8 Names of he Conners. 8 In. M. lo nm 
The Weſtermoſt of the two middle Stars — — — — — ds 2187 - 36D 
The Eailermolt — — — — — — — — — — 12 32/58 238 
The Northermoſt or higheſt Star — — 12 1655 48 


12 12 61 498 | 


Thy Southermoſt or loweſt — — — — — — 


11 202-1 


The Uſe of the TABLES of the Sun's and Star's 
Right Aſcenſion, in finding what Time any known 
Star will be upon the Meridian, on any given Day. 


Rule, Look for the Right Aſcenſion of the Sun and Star in the fore- 
going Tables, and ſubtract the Sun's Right Aſcenſion from the Star's; 
but if the Sun's Right Aſcenſion be biggeſt, add 24 Hours to the Star's 
Right Aſcenſion, and then ſubtract the Sun's from it, the Remainder 
will be the Time of the Star's coming to the Meridian after Noon, 


Example 1/8, What Time will the Lien, Tail be upon the Meri- 
dian, on the 14th of April? 
h. m. 
Star's Right Afcenſion — — — — 11.37 
Sun's Right Aſcenſion—— — — — 1. 32 


Time the Star will be on the Meridian — 10. 5 at Night. 


Example zd, What Time will the Balls Eye be on the Meridian, on 
the 26th of October? 

Star's Right Aſcenſion 4h. 22m. add 24h. makes = 28. 22 

Sun's Right Aſcenſion — — — — 14. 4 


Time the Star will be on the Meridian — 14. 18 Afternoon, 
that is, at 18 m. paſt 2 in the Morning. 


To find what Star will come upon the Meridian at any given Time, 

Rule, Add the Time from Noon to. the Right Aſcenſion of the Sun, 
the Sum will he the Right Aſcenſion of the Star required to be known, 
with which enter the Table of the Star's Right Aſcenſion, and find 
what Star's Right Aſcenſion agrees with, or comes the neareſt to it, and 
that is the Star required, 


Example 1, I would know what Star would be on the Meridian, 


about Eight at Night, on the 7th of April. h. m. 
Sun's Right Aſcenſion — 1. 6 
Time from Noon — — — 98. 0 


Right Aſc. of the req. Star, the neareſt to which 9. 6 is Hydra's Heart. 


Example 24, I would know what Star would be on the Meridian, a 
3 paft 2 in the Morning, on the 26th of June. h. m. 
Sun's Right Aſcenſion — — 6.22 
Time from Noon — — 14.15 


2 req. Star, neareſt to which in the Tables 20. 37 is Swan s 
at wy 
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A TABLE EF AMPLITUDES, 


From the Latitude o Degrees o Minutes, to the Lati- 
tude 12 Degrees, either North or South. 


The Degrees of Latitude. 
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A FABLE of AMPLITUDES, 


From the Latitude 13 Degrees o Minutes, to the Lati- 
tude 24 Degrees, either North or South. 


2 — 


The Degrees of Latitude. 
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A TABLE of AMPLITUDES, 


From the Latitude 25 Degrees o Minutes to the Lati- 
tude 36 Degrees, either North or South. 


The Degrees of Latitude. 
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A TABLE of AMPLITUDES, 


From the Latitude 37 Degrees.o Minutes, to the Lati- 


tude 48 Degrees, either North or South, 


The Degrees of Latitude. 
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A TABLE Of AMPLITUDES, 


From the Latitude 49 Degrees o Minutes, to the Lati- 
tude 60 Degrees, either North or South. 
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A TABLE of AMPLITUDES, 


From the Latitude 61 Degrees o Minutes, to the Lati- 
tude 66 Degrees either North or South. 
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Of Logarithmic Sines, Tangents, and Secants, to every Point and 


Quarter Point of the Compaſs. 
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A Table of Logarithms from 1 to 10,000 
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A Table of Logarithms from 1 to 10,000, 2 
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70363 
70449 
70535 
70620 
70706 


69949 
70036 
70122 
70209 
70295 
70331 
70466 
70552 
70638 
70723 


2. 69958 
70044 
70131 
70217 
70303 
70389 
70475 
70561 


70646 


70731 


2. 699662. 69975 


70053 
7013 


70226] 70234 


70312 
70398 
7048 
70569 
70655 
7074 


70062 
70148 


70320 
70406 
70492 
7057 

70663 
70748 


8 _ " V * 2 „ 
— 
* 


5102. 


70757 
70842 
70927 
71012 
71096 
71181 
71265 


71349 
71433 
71517 


71441 


2.70774 
708 59 


2.70783 
70868 


70944 
71029 
71113 
71198 
71282 
71366 
7145 


71525 


70952 
71037 
71122 
71206 
71290 
71374 
71458 


715330 71542 


70791]. 
70876 
70961 
71045 
71130 
71214 
71299 
71383 
71466 
2135 


to 


70808 
70893 
70978 
71062 
71147 
71231 
71315 
71399 
71483 


2. 70817 
70901 
70986 
71071 
71155 
71240 
71324 
71408 
71492 


2. 70825 


70910 
70995 
71079 
7116 

71248 
71332 
71416 
71500 


2. 70834 


70918 
71003 
71088 


7117 
7125 
7134! 
7142 
71508 


| 715674 7157501 71584] 71 


| 


Y 
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A Table of Logarithms from 1 to 10,000. 
L . EY 
52002. 716002. 716092. 71617271625. 71634 2.71642;2. 71652. 71659]. 71667/271075 
521] 74684] 7169} 7r7co| 71709 71717] 71725] 71734] 71742] 71750] 71759 
522] 71767] 7177s] 71784] 71792 7180c; 71809 71817 71825] 71834] 71842 
523] 71B5c] 71859 71867 71875 71883] 71892] 719 0c 71905] 719160 71925 
524 71932] 7194 71950] 71958] 71966] 71974] 71933] 71991] 71999] 720-5 
525] 72016] 72024] 72032] 72041] 72049} 72057 72065] 72074] 72082] 2 90 
5260 72099] 72107] 72115] 72123 72132] 72140] 72148] 72156} 7216 72173] 
$27] 72181 7218] 72197] 72206] 92214] 72222] 7223} 7223Y 72247] 72235 
528] 72263] 72272 72280] 72288] 722964 72304| 72313] 72327] 72329] 72337) 
529] 72246] 72354 72362] 72370] 72378] 72237] 72395] 72493] 72411 72419| 
53002. 724282. 72430002. 72444|2+ 72452]2+ 72460[2+ 72408 7247712» 7248 502. 
531 7250 72518] 72526] 72534] 7254] 72550] 72558] 72507 
532] 72591] 72599] 72007 72616] 72624] 72632] 72640] 72648 
333] 7267] 72681] 72689] 72697] 7270s] 72713] 72722] 72730 
534] 72754] 7276244 72770 72778] 727387] 72795] 72804 72817 
535] 72835 72843] 72852 72860] 52868] 72876] 72884] 72892 
336] 72916] 7292) 72933] 72941] 72949] 72957] 72965] 72973 
537] 72997] 73005] 73014] 72022] 7303] 73938] 73944] 73954 
533] 73078] 73086] 73094] 73192] 73119 73119] 73127] 73135 
539] 73159] 73167] 73175] 73153] 73191] 73199] 73207] 73215 
54o[2. 732 39]2+ 73247]2+ 73255. · 732632. 73271]2+ 732502. 7325812. 73290 
5410 953320] 733288 733380 73344] 73352] 733600 73365] 73376 
542) 73400] 73408] 73416] 73424] 73432] 7344% 73445] 73456 
£43] 73480]. 73488] 73496] 73594] 73512] 73520] 73528] 73536 
544] 73560] 73568] 73576] 73534] 73592] 7360] 73008 73616 
545 7364] 73648] 73656] 73553] 73677] 73679] 73657] 73695 
5460 737200 7372 73735] 73745] 73751 73759 73767] 73775 
547] 73799 73807] 73815] 73822] 73830] 7383 73846] 73854 
8 73894] 73902] 73910] 7391] 73926] 73933 
73973“ 23281 73989]__7399]__74004]__ 74913 
« 7405212. 74060{2, 740680 f. 740762. 74934]2+ 74991]. 7409992+ 74197} 
74131] 74139] 74147] 7415:| 74162] 74179] 74178] 74186] 
74210] 74217] 74225] 7423: 74241] 74249] 74257] 74265 
74238] 74296] 74304] 74312] 743200 74327] 74335 74343] 
74367] 74374] 74382 74396 74398 74406] 74414] 74421 
74445] 74453] 74461] 74468] 74476 74434] 74492} 74599] 
74523] 74531] 74539] 74546] 74554] 74562] 74570] 7457S 
74603] 74609] 74617] 74624] 74632 74640] 74648] 74656 
74679] 74637] 74694] 74702] 74710] 74718] 74726] 74733 
74757 74764 14772] 74780] 14788 _74795] 748931 74311 
© 543 3412+ 7442 T 748 50[z- 748580. 74865 2. 748730. 7488 1,2+ 74888 
74912] 74919] 74927] 74935] 74943 74959] 74953] 74966 
74989] 74997] 75004] 75012] 75020] 75028] 75035 75943 
73066] 75074] 75082] 75089] 75097] 75105] 75112 75120 
75143] 75151] 75159] 75165] 75174 75182] 75139] 75197]. 
75220] 75228] 75236] 75243] 75251] 75259] 75266] 75274 
75297] 75395] 75312] 75320] 75328] 75335] 75343] 75551 
25374] 75381] 753890 75397] 75404| 75412] 75419] 75427 
| 75450] 75458] 75465, 75473] 75481] 75483] 75496] 75593 
569 78511] 73519] 75526] 75524] 75542! 75549 __75557]__75505 78572| 23584 
570[2. 75587]2.75595|2+ 75003 2. 750102. 75618 2. 75626|2. 7563302. 75641]2. 75648Þ+ 75656 
5710 75664] 75671] 75679] 75686] 75694! 75702] 75799] 75717] 75724] 75732} 
[1572] 75749] 75747] 75755 78762] 75770 75777] 75785] 75793] 75820] 75305 
573] 75815 75823} 75831] 75338] 75846] 75853] 75861] 75565 75876] 75884 
574] 75891] 75899] 75996] 75914] 75921] 75929] 75937 75944] 75952] 75959 
1575] 75967] 75974] 75982] 75939] 75997] 76094] 70012 76020] 76027] 76935 
5376] 96042] 76050] 76057 76065] 76072] 76080] 76887] 76095 76102] 76110 
| 377] 96118] 76125] 76133] 791409 76143] 76155] 76163] 76170] 76178] 76155 
378] 56193]. 76200 76208] 76215] 76223 76230] 76238] 76245] 76253 76260 
1:29] 96268] 76275] 76282] 76290] 76298] 76305] 75313 76320] 76323} 76325 
: Ca 26 Brac, A r 
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„ 3 5 6 r 8 
2. 760350[2. 7635802. 76365 2. 76380j2. 703882. 7039812. 70402 
70425] 76433] 76440 76435] 76462] 76470] 76477 
76500] 76507} 76515 706530] 76537] 76544] 76552 
765744 76532 76389 76604] 7661 766194 76626 
76649] 76656] 76664 76675] 76586] 75693] 76701 
76725] 76730] 76738 76753] 76760] 76767] 76775 
76797] 76804] 7681: 76827] 56834] 76842] 76249 
76871] 76275] 76886 76901] 76908 76916] 76923 
76945] 76952] 76960 76975] 769%} 76989] 76997 
22219 77026] 77034 7704% 77056] 77003] 7707 
«7709312. 7710c[2. 77107 2. 77122/2., 7712912. 77137. 77144 
77166] 77173] 77181 77195) 27203] 77210] 77217 
77239 77247] 77254 77269 77276] 77283] 77291 
77313] 77320 77327 77342) 77349] 77357] 77364 
77396] 77393] 77403 77415) 77422] 77430] 77437 
77459] 77406] 77474 774580 77495] 77503] 77510 
77532} 7753% 77546 77501) 77568] 77576] 77583 
77005] 77612] 77619 77034) 77641] 77045] 77656 
77677] 77655] 77692 77706] 77714] 77721] 77728 
#7150 177571 7776 77779) 77785] 77793{_ 77891 
512. 7782212. 7783002. 77837 7785112. 77858]. 7786 Ef. 77873 
7789s) 77902] 77909 77924] 77931] 77938] 77945 
77967] 77974] 77981 | 77996] 98003] 73010] 78017 
73039] 578046] 58053 78068] 78075] 78082] 78089 
78111] 78118] 78125 78140] 781271 78154) 78161 
75183] 78190] 78197 78211] 732159} 78226| 78233 
78254) 78262] 78269 78283] 782946] 78297] 78305 
75326] 78333] 78340 783535] 78362 533691 78375 
78397] 78405] 78412 | 75426] 78433] 738449] 78447 
78464} 78476] 78483 78497] q8zoa] 785121. 78519 
785402. 7854712. 78554 2.78509. 78576]. 75553 2. 78 59012. 
25611] 78638] 7862 73640] 786437 738654 75661 
73682] 78689] 78696 78711] 585718] 78725] 78732 
78753] 78760] 78767 78782] 78785] 78796; 78803 
788244 78831] 78838 78852] 788 5678866] 72573 
7889s} 78902] 78999 78923] 7383] 78937] 78944 
78965] 78972] 78979 78993] 7gccc] 79297] 79014 
79036] 79043] 79950 7906. 79073} 79973; 79055 
79106] 79112} 79120 79134] 79141] 79143] 79155 
791760 29183 79190 79204] 70 ti 70218] 79225 
2. 792392. 79246 z. 7925302. 79200 79274 E. 7928 12. 7928812. 7929512 
79309] 79316] 79323] 79330 79344] 79351] 79358] 79365 
79379; 79386} 79393] 7948 79414] 79421] 79425] 79435 
79449] 79456] 79463] 79470 79484] 79491] 79495] 79504 
7951S] 79525] 79532] 79539 9552] 7956ch 79507] 7957 
79383] 79595] 79602] 79999 79922] 79635} 79937] 79544 
796571 75063] 79671] 79678 79092] 79695] 79706] 79713 
79727] 79734] 79741] - 79747 79761] 79764 79775] 79782 
79796} 79803] 798100 79817 79830] 79837] 79844] 79851 
70d 65! 79872] 79879 79886 7990c} eee 79913} 79920 
799342799410 2. 7994802799550 79968]. 7997 [2+ 79982z. 79989 
oco03] Soi 80017] 80024 80037] 80044] Boogr] 80058 
800721 Bcc7g] 380085] 80092 80106] Sorrz} 80128] 80127 
80140] 80147] 80154] 80161 80175] BSor81} Sors8| 80195 
80209! $0216] 80223] 80229 80242] 80250] 80257] 80264 
80277 80284] 40291] 80298 80312] 80318] P0325] 80322 
80346] 80352] $0359] 80366 8038c| 80387] 80393 doqoc 
80414] 80421] 80428} 20434 82445] 80455] 80462] 80465 
804821 80489 80425 2 _ 80523] 80530] $0536 
80140 8035701 8556401 805 $0554 — 5 80598 80604 


— YR fe TFy 
ms QC-/ 


+ 


tt SR. ASS VWAS ©” 
AJ 3 wi 


2 | OC mv 0 


2 


MM C2 QQ EN <I> t2 


[ 299 ] 


A Table of Logarithms from 1 to 10,000. 


Nog - © I 11 4 5 7 
640[2. 806 1802. 8062 552, 800322. 8063802. 8064502. 806 52K. 80659 2. 8065/2. 
64r] 80686] 80692] 80699] 80706] 80713] $5720] 807260 $0733 | 
642] © $5752] 8076c] 85767] 80774] 80781] $0587] 80794] 8080} | 
$642] 888210 So82% 80835 80841] 8084880855 80862] 8085% o 
644] Cob8g| BoBgs] So:] Sogog| 8og15| 89922] 80929] 80936 | 
| 645] Logs] 80963] 80969] 80976 Yog8:} Sog Sogg6} Srcoz} Sto} Srorxdf 
646] $1023] 8103 81037} 81043] Sro5c} $1057] Sro6g! Bropo| 8107 Sts 
1647 81090] 81097} Sr104) 811110 8117 37112 $1131} $1137] 8144 81151 
5 , 95 ö 
$648] 8157 81164] $1171] $1178] 81134] Brrg1] $1198} 31204] 8 $1218 
649] 812244 $r2z31]} $1238] $1244] $1251] $1258] 81255] $1271] $1278} 31 22f 
o 500 z. 812912. 8120%Þ2. $1305|2. 8121112. 513152. $r325j2.81331;2. 513382 $134512-81351 
4651] 813588 Brz6:| 81371] $1378] 8135: $1391] 81398] $1405! 81411 814168 
652] B1425| $1431] $1438] 81443] 8145] 81458 $1465 84471] ©1475} 81488 
16531 $1491] $1498] 87505 8rrr{] S8tsteſ Krgzs| 853i 815380 81544} 81551 
654] 81538] 8564] 8187 815780 81584] $1591 $1598 $1694 81611) 316174 
1655] $1624] $1631] 81637 81644] $1651] $1657] 81664] 8681677816841 
656] 8690 81697] 81704] 870] 81717] 81723] 81730] 8172 917431 81750) 
(6571 81766 81763] 8177 81776] $1782] 81790} $1796} 81523] 889 81816 
531 $1822] 81825] $1836] $1842] $1849] 81856 8862] 8180 $1875] 81882 
659 81838] 81895} $1902] 81908 $1915] 21921] $1928} ©1925} 81941} 81948 
66012. 8195412. 8 196102. 8 1967/2. 81974{2- 8198102. 819872. 51994 2. 520002. 82007 $2014, 
1661] $2020] 82027] 82033] 82045] £2046] 82052] $2059} $2066} 82273] 82079 
1662] $2086] $2092] 82099] 82105] 82112] 827790 Straß S132] 82138 $2145 
1662] $2151] 82158] 82164] 832171] 82177] 82184] 82191} 82197] $2204} $2210 
1664] $2217] $2223] $2230 $2236] 82543] $2249] $2256} $2262] $2269]. $2276 
665} $2282] $2289] $2295] 82302] 82305] 823r5} $2221} 82328] £2334} $234: 
656] 82347] 82354] 82360] 82367] 82373] 82385] $2336} 52392] 82490} $2406 
1657} $2413] $2419] $2426] 82432] $2439] $2445] $8245% $2453 82464 C2471 
1668! $2478] 82484] 8240 ] $2497] 82504 $2510] $2517] $2523] E253} £2526 
660 82:43] 82549] 82356] 82562} 82569] 825375] $2581} $2598} $2594 $2001 
670,2. $2607j2, 82614. 826202 8262712. 82603212. 82640[2. 5$2046,2. 8265: 826592. 6200; 
4971 82672 82679 82685 82692 82695 82705 6271 1 327 7 82724 8273 
4672] $2737] 82743] 2750 82756] $2763] 82769 82756 82782] $2786] 82793 
1673] 82801] 82808 $2314 82Lz21] 82327] $2334} $2849} 52847] 82835 82850 
1974] $2366 82872 82879 $2885] 82892] 82898] 82905] $2911] 32977] 8292 
1575] 82930 82937] 29430 $2950] 82956] 82962] 82969} $2975 82982] $2958] 
676} $2995] 83001] $3007] Szo1g] 83220; 83027] 83033] 83045] $3046] 83052 
677] 83059} 83065} 83072] 83078 $3934) 83091 83097] 8310 85110} 83717 
780 83123 $3129] 83136] $3142 3149] 83135] $3161} $3165] 83174 8318 
1579) 821387] 83193] 83200] 83276] 832120 $3219 $3225] $2222] $2238] $32 
lo80j2. 8325112. 8 32 5702. 832642. 8327002. 532762. $3233]2- 83289 2, $3296]2.53302(2. $3308 
1681] 83316] 83321] $3227] 83334] 83340] 83347 $3353 83359] $3356} 83372 
682 83378] $3335] $3391] $3397] $3494] $3415] 83417} $3423] $3425] 83436] 
1683) $3442] $3448] 83455] $3461] $3457] $3474] $3459] $3487] 83495} 33499 
1684} 83506 3512] 83513] 83525] 83531] 53537 $3544] 83550 $355% $3562 
oss 83569] B3c75| 83582} $3588] 835940 83601] 83607] 83613} 8302 83626 
1686! $36324 $3639] $3645 83651 $2658] $3664] 83670, 83677] 83683] 83689 
687] 83696 $390 83703] 83715 83721] 83727 83734 $3740 83746 63752 
1688 $3759] $3765]. $3771] $3778] 83784] $3790] $3797] 83903] 83829} 83516 
689 83822] 83528 $3834 83841 $3947 83852] 838601 $3366] 83872] 82879 
1690/2. 83885}2. 8389104. 83897;2. $3904[2- $3910|2.83916|2. $3923 2.83525 2 03955 $3941 
6gr] $3945] 83954] 8396 3967] 83973] 83979] 83995; 83992] 33998} $4004 
692] 840110 84017] 84023] 84029} $4936] 84042 $4048) $4554 84061] 84067 
| 693 $4072] 8408o| 84086} 84292] 84095} 84105] 84111 84717 $4123] 8413 
46944 84136 84142] $4143 £4155) 84161] $4167] 84173] 8418 841860 $4192 
bgs| 84r9%] 84205 84211] 84217] 8422 $4239] 84236] $4242] 84245} 84255 
1696] $4261] 84267] 842731 $4285] 84286 84292 84298 84305 $4311 843171 
697] 843230 84329] 8433“ 84342] 8434% 84354] 84351] 84367] $4372] $4379 
eos 8438580 $4392] 84398, 84404] 84410] 84417] 84423] 84429 $4435] $4441 
1e 0% 84448] 84454] 8440 $4466 $4479 $4435] 844011 84149} 34506 
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Li able of Logarithms from 1 to 10,000, 
oj o | 1 |} 2 e 
2. 845 toſz. 845162. 848224. 84525|2- 84535|2. 8454102. 84547/2845 5302 
84572] $4578] 84584] 84599} 34596} 84602] 84609] 84615} 
8463 4640} 84646] 84652] 84658} 84665} $4671} 84677 
84695] £4702] 84705] 54714] 84720] 84726] 84733] 84739 
$4757] 84763] 8477} $4776] 84752} 84785] 84794f 84800 
84819] 94825 84831] $4837] 84843} $4850] 84856] 84862] 
84880] 834887] $4893] 84899] 5490s} 34913] 84917} 84923 
| $4942] 84943] 84954] 84960 84966] 84973] 84979} 84985 
708 $5003 35877 $5016] 85022] 85928] 85034] S5 8504 
8506s] 85071] 85077] 85083 85589] B5095 Steil 85107 
2. 85126ʃ2. 8513212 $5138]: $5144|2+ 51502. 851562. 851622. 851692. 
85187] 85193] 85199} 85205] 85211} 852170 $5224 $5230) 
£5248] $5254] $526} $5266] 8 5272] 85278] $5285] $5291} 
85309] B5315] $5321} 85327 85333] $5339 85345] 85352 
85370] 85376 85382] 85388] 85394f $540c| $5406} 85412] 
85431} $5437] 85443] $5449] $5455] $5461] $5467] $5473 
85491] $5497] B5503} $5599] $5516] 85522] 85528] 85534 
85552] 85558] 855864] 85570] 85576] 85332] $5538] 33594 
$5612} 85618] 85624] 85631] 85637] 85643] 85649] 8565 5 
$5673] $5679] 8568:] 85691] 85697] 85703] 85709} B5715 
2. 85733|2+ 85739]2. $5745]2+ $5751]2+ $5757]2+ 857632. 85769]2. 35775]2+ 54 
85793] 85799 $3806} $5812] 85818] 85824] $5830} 85836] 
85854 85860 85866 85872 85878 85884 85890] 85896 
$5914] 85920} $5926] 85932] 85538} 35944] 85950] 85956 
$5974] 853980} 85926] 85992] 85998] 860486010 85076 
$6040] $6046] 860521 86058] 86064] 86070 86076 
) | $6106} 86112] $6118] $6124] $6130] $6135 
8665] 86171] 86177] 86183} 86189 86195 
86225] 86231] 836237] $6243] $6249] 86255 
3865288] 86291] 86297] 86302] $6308] 86314 
2. $86 244]: $6350[2-86356[2. 863622. $636$|2. 863742 
86404þ 86410} 86415] 86423] $6427] 86433 
$6463} 86469 - $6475} $6481] $6487} 86493 
$6522} $6528} $6534] 86540] $6546] 36552 
$6581] $6587} $5593]- 86599 866053] 86611 | 
8664c} 86646 856-2] $6538] 85664] 8667<| | 
86 7c 86705] 86771 86777 8672 86729} 86735 
5 86755} 86764] 85770 $6776} $6782] 86788 867941 
568 86817] 86823] 86329} 86835] 86847} 86853 
86870] 86870} $6882] 868881 86894 $6906} 86917 
2. 50% 5E. 86941]2. 8694712. 8698202. 8695802. 5696402. 8697c}2. 
86992] 86999] 87005} 83011 | 87023] $7026 
870520 87058] 87064 850700 87 sf $7081} 87087 
87711 87116] 87122} $7128] 87134] 871400 87146 
871664 87175) 8-181] $7186 | $7198} 87204 
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95 99982 43] 99747] 99752] 99750) 99760] 39368] 9960 99774 9977 
4 . , J 22835 99500 99804 90808 99812] 99817] 99825 
e 4 70 288 J 232 223% 2 24 370 
08 3 . 99 8 99 ; 99387] 99891] 99896] qgggoc 94904} 99909] 
e 928 .. 99935] 99939] 9994 [ 99948] 9995? 
— ELLE 99984] 9998:] 99991] 22222 
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A Table of Artificial Sin es, Tang. and Sec. o Degrees, © 305 


M. Sine. Co- fine. | Lang. | Co-tang, ; Secant, | Co-lecan, | © 
__© | 0: 00000 | 10. C00co | O o Infinite, | 10. 00000 | Inflaite.. '6o | 
1 | 6.46372 | 10. 00000 6. 46373 13- 53527 | 10. 00000 | 13. 53627 | 59 
2 76476 | , og000 | 76476 23524 o0000 23524 58 
3 94085 oo 94085 05915 ©0000 0591557 
4 7.06579 OOCCO | 7» 06579 12. 93421 00090 | 12.93421 | 55 
5 16270 ©0000 16250 83730 00007 83730 | 55 
6 24188 OO OO 24188 75812 ooo Oo 75812 54 
7 30882 oc000 30882 69117 ©0000 69118] 53 
8 36682 OOO OO 36682 63318 ooo oO 63318 52 
9 1 4141797 ©0000 41797 58203 COOOO 58203 51 | 
10 46373 OOOOO 46373 83627 oocoo 63627] 50 
II . IO, COOCO | 7. 50514] 12. 49488 | 10. 00000 12. 49488 | 49 
I2 54291 00000 54291 45709 00000 45709 45 
13 57757 o0000 57767 42233 ©0000 42233] 47 
I4 99985 OCOOO 60986 30014 00000 29015 | 46 
15 63982 covoo 63982 36018 OOO 36018 | 45 
16 66734 00000 667 : 23215 co Oo 33216 44 
17 99417 | 9.9999 6941 20532 CO0OC 30883 | 43 
13 71900 99999 | 71900 28100 ©0001 23109 | 4* 
19 F 74248 99999 74248 25752 ooo 25752 | 4! 
20” 70475 99999 76476 23524 OOOOI 235251 2 
21 | 7-78594 | 9+ 99999 | 7- 78595 | 12. 2145 10.00001 12. 21406 | 39 
22 8061 ; 99999 80615 19385 00001 19385 | 38 
2 82545] 99999] B2546 17454| oooor 17455 | 37 
2 84393 99999 | $4394 15606 CO001 15607 | 36 
25 86166 99999 $6167 13333 co 13834135 
26 97869 99999 8787 12129 Soon 12130 | 3+ 
27 89508 99999] 89510 10490 COOO1 10491 | 33 
28 91083 99999 91089 o8911 COOOT o8912 | 3* 
29 91612 99999 | 92613 07387 00002 ©7388 | 3! 
3 2 94084 99999 94085 05914 ooco2 c;; U 
31 7.9 508 9.99998 7. 95510 12. 0449 | 16, co002 | 12, 04492 | 22 
33 90887 99998 90889 83111 oO C3113 28 
33 \ 98223] 99998] 98225 orr75} co] 77727 
34 99520 99998 | $9522 c0478 COCO2 00430 26 
35 8. 00779 99998 | 8. 078111. 99219 cocoz | 11.99221 | 25 
36 02002 99998 ©2004 97996 C0002 97998 24 
37 03192 99997 | ©3194 96805 oo 96808 | 23 
38 ©4350 99997 | 04353 95647 00003 95650 | 22 
39 05478 99997 05451 94519 ooo 3 94522 aa 
40 06578 99997 06531 93419 ooo 934222. 
41 | 8.07650 | 9. 999978. 07653 11. 92347 fr. coco] 11. 92350 9 | 
142 08696 99997 08700 91300 COOCY? 91304 18 
43 09718 99997 09722 90278 COCO3 90282 we | 
44 10717 99996 10720 $9280 COCO4 892831 
45 11693 99996 | 11696 | 88304 00904 88307 [15 
46 12647 99996 | 12650 87340 occoꝗ 87376 74 
47 13581 99996 } 13585 86425 oc] 8641915 
48 14495 99996 14500 85500 00004 85205 oy 
49 | 15391 | 99996 | 15395} Bizbos| ccc] Bqbog 
50 16268 99995 | 16273 83727 | oooos | 83222. 
'sr | 8:17128 | 9.99995 | 8.17132 | 11. 82867 | 19, 00005 | 11. 82872] 7 
521 17971 99995 17976 82024 ©0005 82029 s 
53 18798 99995 | 18804 81196 ©0005 $1202 | 7 
54 19610 99995 | 19616 80384 00005 80390 {| ® 
55 20407 | 99994 20413] 79587] o 79493] 5 
56 21189 99994 21195 78805 60006 } 78811 0 
57 21950 99994 22964 78036 cco06 580421 3 
58 22713 99994 22719 77280 ©0006 77206 | S | 
59 | 23456] 99994] 23462 765238] co 76544] * 
60 2418 5 99992 24192 75808 0006 78874 2 
Co-Sine. Sine. I Co- tag. Tangent. | Co-lecan, [ Secant. INM. 
89 Degrees. 
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2063 A Table of Artificial Sines, Tang. and Sec. 1 Degree. 


Nn 


— 


* 


| M. |} vine. Co- ſine. Tang. | Co- tang. Secant. | Co- ecan. 
0 8. 24185 9.99993 J 8. 24192 ff. 75808 f 10. 00007 | I. 75814 | 60 | 
11 249034 99993 24919 4 yl 00007 75097 | 59 
, 2 | 25609] 99993] 25616 74383 ©0007 743914155 
131 25364] 999931} 26311 | - 73685 00007 73696 57 
4 26988] g9992 | 26996 73004 || oo0007 73012 | 56 
$ 5 | 47661] 99992 | 27669 | 723337 oooo8 723390 55 
6 25324 99992 28332 71668 | oo O8 71676% 54 
7 28977 99992 | 28986 71014 ooo 71023 53 
8 29621 99991 29629 70371 | | .ocoos 70379 | 52 
9 | __32255 | 99991 | 30263 69737 | __o0cog | __ 69745 |_ 51 | 
8. 30879 | 9. 99991 $, 30888 | 11.69112 | 10. 00009 | 11. 69121 | 50 
31495 | 99990 | 31505 68495 C0009 68505 | 49 
32103 99990 32112 67888 | oooog | 6789748 
32702 99990 32711 67289 ooo t-] 6729847 
33292 99990 33302 66697 oo 66708 | 46 
33875 99989 | 33886 66114 OOOIO 66125 45 | 
34459] 999%9] 34461 65539 COOIT 65550 | 44 
35018 99989 35029 64971 co 6498243 
35578 | 99989 35539] , 64410 00011 64422 | 42 
36131 99988 36143 63857 COOLI 63868 | 41 
18. 36678 | 9. 99988 | 8. 36689 | 11. 63310 | 10,00012 | 11. 63322 | 4© 
37217 99988] 37229 | 62777 | oocorz 62783 | 39 
37750 99988 | 37762 62238 | ooor2 62250 | 35 
38276 99987 38289 61711 | ocorz 61724 | 137 
38796 99987 38809 67191 00013 61204 | 36 
39310 | 9995 39323 60677 OOOL 3 60699 35 
39818 99936 39831 60168 | ooorg 60182 | 34 
40320 99936 40334 59666 C0014 59680 | 33 
40816 99986 40830 59170 00014 59184432 
41307 99935 41321 58679 OOOI 5 58693 [37 
8.41792 | 9. 99985 | 8.41807 | 11. 58193 | 10405015 | 1. 58208 | 30 
422724 99985 42287 57713] oools | 57728 [29 
42746 999 42762 57238 ©0016 | 57254 28 
432161 99984 43231 56768 COOIG 56984 1127 
4268] 99984 | 43696 | 56304| ocor6 | 36326 
44139 99933 | 44156 55844] ©0017 55861125 
44594 3 99983] 44611 55389 o 5540624 
45044 | 99983 | 45061 54939] ©0017 54956 [23 
45489] 99982 | 45507 $4493 | ooous 354570 [122 
4.5930 99982 45948 | 54052 00018 54070 ||21_| 
$.46366 | 9. 99982 | 8.46385 | 11. 53615 | 10. 00018 | 11. 53633 | 22 
46798 | ggg8r | 46817 | 53183h 019] 53201] 19 
47226 | ggg8r | 47245 52755 ooolgh 5277418 
47650} 99980] 47669 $2331 | ooory 5235017 
48069 99980 48089 52911 ©0020 51931 | 16 
48435 | 99989 | 48505 51495 | o0020 51515 | 15 
48896 99979 48917 51083 ooo 21 51104 14 
49304 99979 49325 50675 ooo 21 5069613 
49708 99979 49729 | 50271 0002 T 50 92 | 12 
50108 9997 $0130 49870 00022 498ge | 11 | 
50504 9.99978 | 8. 50527 | 1149473 | 10. 00022] I. 49495 [ 12 
50897 | 99977 | 50920 | 4goBp| ooozzh 497032 
51287] 99977 | Size 486% 003 48733 $ 
51673 99976 51696 48304 | o0023 48328] 7 
52055 | 99976] 52079} 479 1 00024] 47945 © 
$2434 | 99976 | 52459 47541 00024 47566] 5 
52810 || 99975 | 52835 47165 ooozsh 47190 4 
53183 | 99975 | 53205 46792 0251 46837] 3 |} 
53552 | 99974 | 53578 46422 ooo] 46448 | 2 
53919 99974 33945 46055| ooh 468616 
84282 99973 54308 45692 00026 45718100 
- Co-une, | Sine, | Co-tang. | Tangent. Co-ſecan, | Secant, | M. 
88 Degrees. 
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A Table of Artificial Sines, Tang, and Sec, 


— —-— — — 


2 Degrees. 359 
Sine. | Co-fine, | Tang. | Co-tang Secant, | Co-ſecan, ka 
8. 54282 | 9- 99973 | 3. 54309 | I. 45692 | 10. 00026 It. 45718 e 
| 54642 99973 54669} - 45331 O0C27 45358 | 5g | 
$5999 | 99973 | 55027] 44973 00027 430co | 58 | 
55354} 99972 | 55382] 44618] ooow8 | 4464657 
55705 99972 55734 44266 00028 | 44295 | 56 
56054 | 99971 | 56083 43917 00029 43946 : 3 
56400 | 99971 86429 43571 00029 43600 54 | 
56743] 99670 | 56773] 43227] ocozo 43257 | os f 
57084 | 999790 5714] 428856] o 420% 32 
$7421 | 99979 | __ 57452] _ 42548] onozz | 427g | or 
8. 57757 | 9- 99969 |.8. 57783 | 11.42212 | 10.00031 | II. 42243 | 5 
38089 | 99968 | 58121 41879} oooz1 en — | 
584191 99968 | 58451 41549 00032 4188143 
58747] 99967] 537772][ 4221 00032 41253 | 47 
59072 | 99967 | 59165] a4qeBggs| 00033 40927 | 46 
59395 | 99966 | 8048] 40572] ooozz]  gobog 45 
59715 99966 | 5974: 49251 00034 4028544 
60033 | 99965 60063 39932 ©0034 39967 | 43 
60349 | 99965 60354] 39616 o0035 39651 [42 
; 60662 | 99964 60698 39322 00035 39333 | ir 
20 8. 60973 | 9. 99964. | 8.61009 | 11: 33991 | 10. 00036 | 11. 39027 | 40 
21 |' 61282 99963 61319 3898 1 00036 38718 | 39 | 
"22 51802 | 99963 61626 3837 00037 38411 38 
| 23 614894 | 99962 61931 38069 00038 38106 | 39 4 
1 62196 99962 | 62234 37766 | 00038 37804 | 36 
25 62496 | 9996r | $2535 37465 00039 37503 | 35 
£9 62795 | 99961 62834 37166 ©0049 37205 | 34 
1-27 63091 999h0 63131 36869 ©0040 36909 | 32 
28 63385 | 99960 | 63426 365754] ooogo 36615 | 232 |} 
i 29 63678 99959 63718 36281 00040 | 36322 | 31 { 
130 8. 63968 | 9.99959 | 8. 64009 | 11. 3599t 10. CCo41 | 11, 36032 | 30 * 
131 642 56 99958 64298 357 00042 35744 | 20 | 
2 | 64543] 99957 | 64585] 35415] 00042 35457 | 28 1 
[33 | $4827] 99957 | 64870] 35130] coogzh 3577322 
134 | 65110 99956 | 65154 34346 ©0044 | 345890 | 26 . 
135 || 65391 | 99956 | $5435 24565 C0044 | . 34609 | 25 
1 36 65670 | 99955 | 65715 34255 045 34330 | 2 
37 65947 | 99955 | ©5993 34007 ©0045 34952 | 23 | 
| 38 | 66223 | 99954] 66269 33731 00049 33777 | 22 
39 |, 66497 | 99953 | 66543 33457 Ss 33503 | 21 
140 | 8. 66769; | 9.99953 [8.66816 11. 33184 10. 00047 11. 33231 | 20 
141 | 67039 99952 67087 32913 00048 32961 | 19 | 
42 67308 99952 67356 32644 00048 32692 | 13 
43 67575 2 67624 32376 00049 | , 32425 | 17 | 
44 67840 99951 67899 32110 o 33160 | 16 | 
45 68104 99950 63154 31346 00059 31896 | 15 | | 
| 46 65366 99949 63417 31533 00051 31633 | 14 
47 63627 99949 68678 31322 09051 31373 | 13 
48 68886 99948 68938 31062 ©0052 31114 | 12 
49 69144 99947 69169 30804 00052 3088611 
58 | 8. 69400 | 9.99947 | 8. 6945311. 39547 | 10-00053 | 11. 3000 | 10 
53 69654 | 99946 | « 69795 30292 00054 303469 
'52 69997 | 99946 69962] 30035 00954 39293 | 8 |] 
153 70159 99945 70214 29786 00055 29841 | 7 | 
34 70409 | 99944 | 70465 29533 coo56 | 29591} 6 
55 70658 99944 70714 | 29286 00056 29342 | 5 | 
5⁵ 70905 | 99943 | 72962 29935 00057 29095} 4. 
57 71151 99942 71208 | 28792 00058 28849 | 3 
58 71395 | 99942 | 71453 28546 ©0055 286595] + 
59 71638 99941 71697 28303 o 9 28361 + 
bo 71880 99940 71940 23060 con 28129] © | 
EI C--fine, Sine. Co- tang. Geer an; Secant. | M. 
B 87 Degrees. | 
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210 A Table of Artificial Sines, Tang. and Sec. 3 Degrees. 


M. 


— — 
— * 0049 ns mw o| 


_ 


Sine, | 


$. 71880 
72120 
72359 
72597 
72834 
73069 
73303 
73535 
73767 
73997 

8. 74226 


74454 
74680 
74905 
75130 
75353 
75575 
75795 
76015 
76234 
8. 76451 
76667 
76883 
77097 
77310 
77522 
77733 
77943 
78152 
78360 
8. 78567 
78774 
78979 
79183 
79386 
79588 
79789 
79990 
80189 
80388 
8. 80585 
80782 
80978 
81173 
81367 
81560 
81752 


81944 


82134 
82324 
8. 82513 
82701 
82888 
83075 
83261 
83446 
83630 
83813 
83996 
$4177 
84385 
Co-fine. 


| Co fine. 


| 
| 


9. 99940 
99940 
99939 
99938 
99938 
99937 
99936 
99936 
99935 
99934 


9.99934 
99933 
99932 
99931 
99931 
99930 
99929 
99929 
99928 
99927 


9.99926 
99926 
99925 
99924 
99923 
99923 
99922 
99921 
99920 
99920 


9.99919 
99918 
99917 
99917 
99916 
99915 
99914 
99913 
99913 
99912 


9. 99911 
99910 
99909 
99909 
99908 
99907 
99906 
99905 
99904 
99904 

9.99903 
99902 


— — — 


| 


— — 


Tang. 


8. 71940 

72181 
| 723420 
72659 
72896 
73132 


| 73366 


73600 
| 73832 
74063 
8. 74292 
74521 
74748 
74974 
75199 
75423 
7545 
75867 
76037 
76206 
8.76825 
76742 
76958 
77173 
77387 
77599 
77811 
78022 
78253 
78441 


8. 78649 
78855 
79061 
79266 
79470 
79673 
29875 
$0096 
80276 
80476 

8. 80674 
80872 
81068 
81264 
81459 
$1653 
81846 
82038 
$2230 
82420 

8, 82610 

ot 
829 
33775 
83367 
83547 
83732 

7 83916 

84100 
84282 
8440 


-0-tan. 


* 


Co-tang. | Secant. 


11. 28060 


27819 
27580 
. 27341 
27104 
26868 
26634 
26400 
29168 


25937 


25708 
25479 
23252 
25026 
24801 
24577 
24355 
24133 
23913 


11. 


23693 


11. 23475 
23255 
23042 
22827 
22613 
22400 
22189 
21978 
21768 


21559 


11.213581 
21145 
20939 
20734 
20530 
20327 
T0127 
19924 
19723 


19524 


| It, 19326 


| 


| 
| 


—c 


Poe ee ů — — 


19128 
18932 
18736 
18541 
18347 
18154 
17962 
17770 

17579 
11. 17390 
17201 
17013 
16825 
16639 
16452 
16763 
16034. 
I 5c 
15717 
18526 


| Target. 


56 D egrees. 


* 


10. 00059 
000651 
COC61 
00062 
00062 
00063 
o00c6g 
00064 
co065 
0906 5 


10. 000656 


00067 
00068 
006068 
oo0a6g 
00070 
OOO7TI 


00971 | 


©0072 
00073 


10. 00073 


00074 
oo 
02076 
00076 
00077- 
©0078 
00079 
00079 
00080 


10. 00081 


00032 
000833 
00083 
C0084. 
oO0O8 5 
00036 
oc087 
00087 
00088 


IO. 00099 


00090 
©0091 
COOg1 
00092 
90093 
00094 
00295 
00096 


00097 


00097 
00098 
©0009 
©0100 
OOIGT 
ooo 
00102 
00103 
00104. 
00105 

o 106 


IC, 


Co ſec an, 


-D -——. <camws © % 


11. 28120 
27880 
27640 
27403 
27166 
26931 
26697 
26465 
26233 
26003 


11. 25774 
25546 
25320 
25094 
24870 
24647 
24425 
24204 
23985 
23766 


11. 23549 


23332 
23117 
22993 
22690 
22478 
22267 
22057 
21848 
21639 


— — 


11. 21432 
21226 
21021 
20817 
20614 
20412 
20211 
20010 
19811 


19612 


. 19415 
I921 
I9022 
18827 
18633 
18440 
13248 
18056 
17366 
17676 

11. 17487 

17299 

17112 

1692 5 

16739 
16554 
16370 

16187 
16004 
15823 
15642 


Secant, 
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A Table of Artificial Sines, Tang. and Sec. 4 Degrees. 31t 


— * „ — 


2 v — 


2 — — — 


— - N L 


M. Sine, Co fine. Tang. |[Co-tane: | — — — 
o 8.84358 [9.99894 8. 84404 \j11.15536 | 10. o I. 15642 | 60 
1 84539 99893 84645 15355 00107 15461 59 
2 84718 99892 84526 [+ 15175 00108 15282 | 58 
} 3 { 34897 95891 850 |}; raggg] oorog| 15103] 57 
4 4 | B3975] 99890[ 8318; 14914} oo109 14925 | 56 
5 85252 | 99890] 85363 14637 oorro| 14748 | 5; 
6 85429 99889 85549 14460 00111 14571 54 
7 $5605 99888 85717 14283 oot12 14395 | 53 
8 85780 99587 $5593 I4107 00113 14220 52 
2 88958 99886 86069 12931 00114 14045 ( 
10 [886128 9. 99885 | 8. 86243 | 11. 13757 | 10. 00115 11. 13872 50 
it 85301 99884 85417 13583 00116 | 13699 | 49 
| r2 | 86474 99883 86590 13409 OOI17 135261 48 
386645 99882 86763 13237 00118 £3355 1 47 
14 J 86816 99881 86935 13065 00119 13153 | 46 
{ is 86987 | 99880] $7106 12894 00120 13013 | 45 
| 16 87156 99879 87277 12723 00125 12843 | 44 
1 87325 99878 87447 12553 OOI21 12674 43 
{ 48 87494 99878 $7616 12384 00122 12506 | 42 
| 19 87661 90877 8228 12215 OOT23 123281 41 
20 | 8.878258 | 9.99876 | $.87953 | 11. 12047 | 10. 00124 | 11- 12171 | 40 
| 21 87995 99875 88120 11880 00125 1200; | 39 
| 22 88161 99874 88287 11713 00126 11839 38 
j23 | 88326] 99873] $845; 11547 | oo127 11674 | 37 
i 24 { 88490] 99872 $8618 11381 | cor28 I1510 | 36 
„ 88654 99871 88783 11217 00129 11346 35 | 
126 88817 99870 88948 11052 00130 11183 | 34 
27 88980 99869 89111 10889 o0131 11020 33 
12 89142 99868 89274 10726 00132 108 58 2 
| 29 | 89303 99867 89437 10863 cor33 | 10196 | 41 
30 | 8. 89464 |] 9. 99866 | 8.89598 | 11. 10402 | 10. 00134 | 11. 10536 | 30 
131 89624 99865 89760 10240 oo135 10375 | 29 
132 89784 99864 89920 10080 00136 [ 1021 28 
| 33 89943 99863 goo8o 099020 00137 1005727 
34 90102 99862 99240 09760 00138 09898 26 
35 90260 | 99861 90399 09601 00139 09740 | 25 
36 90417] 99860 go557 09443 00140 99583 24 | 
37 90574 | 998591 90715 09285 00141[ 09426} 23 
38 90730 998 58 90872 09128 00142 09270 | 22 
39 90835 | 99857 91028 08971 00143 291181 21 
| 40 | 8.91040 | 9. 99856 1 8. 91185 | 11. 08815 | 10. 00144 | 11. 08960 2 
41 91195 99855 91340 08660 00145 O88 | 19 | 
42 | 91349 99854] 91495] o8505| oorg6 68651 [18 
439 f 99853 gibgy o8350] 00147 8498 17 ] 
| 44 9165 998521 91803 08197 00143 07345 | 16 | 
45 91807 | 99851[ gigg7 | 8843 ©0149 o8193 | 15 | 
| 46 91959} 99399 | g2rio 07850] oor50 o8041 | 14 
47 [92110] 99848 922621 07738 oo151 0789 | 13 | 
48 | 9g226br| 99847 | 92514 07586] oorgz] 07739 12 
| 49 | 92411 99846 | 92555 07425 O01 54 07589 | 11 
50 8. 92561 | 9.99845 | 8.92716 | 11. 97284 | 10.00155 | 11. 07439 10 
5r | 92710 99844 92866 07134 00156 07290 9 
152 92859 99843 9301 5 06984 00157 07141 8 
53 | 93007 | 99842} 93165] 6835 oor58[ 659937 
| 54 | 93154 99841 93313 06687 00159 06846 6 
55 93301 99840 93462 505838 ooibo } 656698 5 
56 | 93448} 99839 93609 þ 06391 oo16r } 065 5² 4 
152 93594] 99838] 93756 06243] oo162 o6421 | 3 
58 | 93740 99837 93903 06097 00163 06260 2 
| 59 93885 99835 94049 05951 00164 061151 
| bo 94030 | 99834] 94195 og5805 | 00266 o5970 | ©O_ 
BY { Co-fine, Sine Co-tang. I Tangent. | Co-ſecan, Secant. M. 
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$12 A Table of Artificial Sines, Tang. and Sec. 5 Degrees. 


—_ a 


_ DT ER” K 


I. Sine. | Co-fine, 4 Tang. | Co-tang. { Secant.' Co- ſecan. | 
J. 0 8.94030 9.99834 8. 94195 11. 05805 10. 00166 IT. 05670 65 
12 94174 99333 94349 | ocbbof 00167 05826 | 59 
3 2 94317 99832 9443 5 05515 00168 0568358 
43 9446r [ 99831 94629 537 0769 65539 | 55 
14 94603 99830 94773 05227] oor70 05397 | 56 
5 94746 99829 94917 og083 OOI7I 05254 | 55 
46 | 94887 99828 95060 04940 00172 o51131 54 
7 95029 | 99827 95202 04798 O0173 04972 | 53 
8 95170 | 99825 95344 04656 OOT 74 04830 | 52 

q9 952310 99824 95436 « 045144 0076 04690 +52: 
10 8.95450 | 9.99823 | 8.95627 | 11. 04373 | 10. 00177 11. 4550 50 
11 95590 | 998228 95767 04233 00178 04410 | 49 
12 9572 99821 95907 04092 00179 04272 | 48 
{ 73 95367.] 99820] g6047 03953 00180 04133 | 47 
| 14 96005 99819 96187 03813] con8r 03995 | 46 
1 5 96143] 99817 96325 03674 o0183 03857 | 45 

| 26 96280 99816 96464 03536 001844 03720 44 
17 96417 99815 96602 03398 oois8s5 033383 | 43 
18 96553] 99814] 96739 03261] 00186 03447 | 42 
19 96689 99813 96877 03123 00187 03311 41 
2 8. 96825 | 9. 99812 8. 9701311. 02987] 10. 00188 II. 03175 40 
21 96960 99810 97160 oꝛ8 o 00190 03040 | 39 
22 97095 99809 97285 02714-] . oong1 02905 | 38 
23 97229 99808 | 97421 02579 00192 02771 | 37 
24 97363] 99807 97556 02444 0193 02637 36 
25 97496 99806 97691 ©2309 00194 02504 | 35 
26. 97629 99804 | 97825 02175 00196 02370 | 34 
27. | 97762] 99803] 97959 02041 oo197 | o2238 | 33 
28 97594 99802 98092 ©1908 oOIg8 | 02106 | 32 
29 98026 99801 | 88226 01775 ©0199 01974 | 31 
30 | 8.98157 | 9. 99800 | 8.98358 | 11.01642 | 10. 00200 11.01843 | 30 
31 98288 99798 98490 01510 oo202 01712 29 

| 32 98419 99797 98622 01378 oo Or581 | 28 
33 þ 98549] 99796 | 98753 01247 00204 | o1450 | 27 
34 986709 99795 | 98884 01116 oozoʒ 01321 26 
35 | 88808 99793 99075 00485 | © 00206, 01192 | 25 
36 93937 99792] 99145 00855 00208 [ o1063 | 24 
37 99066 | g9791 | 99275 09725 00209 00934 | 23 
38. | 99194 9972 9944] oogg5| oo] oo8ob | 22 
f 29 9922.2 99788 99534 00466 00211 00678 | 21 
40 | 8. 99450 | 9. 99787 | 8.99662 | 11. 00338 I0,00213-j Il,00550 | 20 
j 4! 99577 | 99786] 99791 00209 00214 00423 | 19 
| 42 99704 | 997385 99979 oo 00215 00296 | 18 
43 99530 [99783 | 9.00046 10. 999* 00216 [ oo170f r7 

j 44 99956 | 99782 00174 99826 00218 00044 | 16 
| 45 | 9. coo82 99781 003OI 99699 00219 10. 99918 I5 
| 4 0207 99780] o0427 99573 00220 [ 99793 14 
> 47 ©0332 | 99777 | ovg53 99447 00222 99668 | 13 
48 ©0450 | 99777 | o0679 99321 00223 99544 | 12 
149 co589 | 99776 TY, 00805 99195 00224 | 22419 [11 
I” 50 9- 00704 | 9. 99774 H-. 20939 | 10.99070 | ro. 00225 | 10. 99296 | 10 
| 51 00828 99773 | o1055 93945 00227 99172 9 
2 o0g951 | 99772 [01179 98821 00228 F 99049 8 
53 | 01074 99771 | + 01303 | 98697 00229 98926 7 
54 on195 | 99769] 61427 98573 00231 988944 6 
55 or318 | 99768 orggo 98450 00232 95682] 5 
56 01440 | 99767 | o1673 98327 00233 885694 
$7 o156r | 9976561795 98204] 00234 93439 3 
53 01682 99764 | 1918 98082 00229 98318 2 
59 1803] 99703] o2040 97960 [ oo2z7Y 981971 

i 65 01923 99761 02 162 97838] 00239 98076 o 
by Co- ſine. Sine, | Co-tang. | Tangent, | Co-ſecan. Secant. M. 
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A Table of Afiſicial Sines, Tang. and Sec 6 Degrees 313 


M. Sine. | Co-line. | Tangen, | Co-tang. | Secants. J Co-tecan, | 
5 9.01923 | 9.99761 | 9. 02 162 | 10. 97838 | 10. 00239 | 10. 98076 | 60 
I 02043 | 99760 | 2283 97717 00240 97956 | 59 
2 02163 | 99759 | 02404 97596 ooegt | 97837 | 58 
3 02282 99757 ©2525 97475 00243 97712157 
4 02402 | 99736 | 02645 97354 00244 97598 | 56 
5 02520 99755 02765] 97234] 00245 97480 | 55 
6 02639 99743 02885 97115 00247 97361 | 54 
7 02757 | 99752 | 0300s 96995 00243 97244 | 53 
8 02874 99751 03124 96876 00249 97126 | 52 
9 02992 99749 | 03242 96757 oo250} g7co8| 5r | 
10 9.03109 | 9.99748 [9.93361 | 10. 96639 10. 00252 | 10. 968971 50 
rl 03226 | 99747 | 03479 96521 CO2.53 96774] 49 | 
12 03342 | 99745] 03597 96403 oo 55 96688 48 
13 03458 99744 03714. 96286 002 56 96542 | 47 
14 03574 99742] 03832 96168 ©0257 96426 46 
15 03690 | g9741 | 03948 96051 ©02 59 96310 | 45 
16 03805 99740 04065 95935 00260 96105 | 44 
17 03920 99738 04181 95819 00262 96080 43 | 
18 | 04034] 99737] 04297 95703 00257 95966 | 42 
19 04148 99735 04413 95537 00264 958511 41 
7 9. 04262 | 9. 997349. 04528 | 10. 95472 | 10. 0026610. 957374 49 
21 04376 | 99733] 04643 95357 00267 95624 | 39 
22 04439 99731} 04758 95242 00269 95510 38 
23 04603] 99730] 04873 95127 o 95397 37 
24 0471 99728 | 04987 95013 002.71 95285 | 36 
25 0452 99727 | o5101 94899 00273 95172 | 35 
26 ©4940 | 99726 85214 94786 00274 93060] 34 | 
27 O5052 | 99724 05328 94672 00276 94948 | 33 
28 —5163 99723] 05441 94559 00277 94536 | 32 
{20 3 _ OF875 99721 05553 94447 00279 94725 37 
39 9. 05386 | 9.99720 | 9.05666 | 10. 94334 | 10. ©0250 10. 94614 | 39 
31 05497 99718 05778 94222 00231 94503 | 29 
32 05607 | 99717 | c5890 94110 00283 94393 | 28 
33 05717 | 99716 obooz 93998 00284 94283 | 27 
34 05827 99714 06113 93887 ©0286 904173 | 29 
35 05937 | 99713] 06224 93776 00287 94063] 25 
36 obog6 99711] 56335 93665 00239 93954 | 24 
37 [66155 99710[ 6445 g3555| 290] 93845] 23 
38 06264 99708 065 66 93444 00292 93736 | 22 
0.39 - 06372 997097 0666 5 933234 00293 3 21 
40 | 9.06481 | 9. 99705 | 9.06775 | 10. 93225, 10. 00295 | 10. 93519 | 29 
41 o6588 | 99794 o6885 93115 00296 93411] 19 
42 ob696 | 99702 o6994 93006 00298 93304 | 18 
43 o6804 99701 07103 2997 90299 92196117 | 
44 06911] 99699 | 07211 92739 oo; o. 9308916 
45 07018 99698 07320 92680 ©0302 92982 | 15 | 
46 07124 99696 07428 92572 00304 92276] 14 
47 07230 | 99695 07536 92464 00305 92769 13 
48 07337 99693 07043 92357 00307 9266312 
49 07442 | 99692 | 07750 92249 00308 92588 [1 
50 | 9.07548 | 9. 99690 | 9, 07858 | 10. 92142 | 10. 00310 10. 9245212 | 
51 07653 99689 07964 92036 00311 92347 
52 07758 99687 O8071 91929 0313 92242 6 
53 07863 9968614 08177 91823 09314 92137 : 
54 07968 | 99684 o8283 91717 09316 92032 
55 08072 99683} 083389 91611 0317 919288 5 
56 08176 99681 08495 91505 00319 91824] 4 
57 o 8280 99680 08601 91400 o0 320 91726] ⁰ | 
53 o8383 99678 o8705 91295 00322 | 964721 
59 08486 99677 08810 91190 00323 91514 0 
60 8 689 99675 [ 38914 91086 00325 91411.—4 
poo Co-fine, Sine, Co-tang. | Tanzent. 1} Co-ſecan, Secant, M. 
$3 Degrees. 5 x 
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314 ; A Table of Artificial Sines, Tang. and Sec. 7 Degrees. 


[ 


M. |} Sine, { Co-fine, [Tangent. | Co-tang. Secant. |} Co-ſecan, | M. 
—— . — 14 — — 1 — — — — 1 — — — | 
o 9. 08589 | 9.99675 19. 08914 | 10. 91086 f 10. 00325 10. 91411 60 —_ 
I 08692 | 99673 | 09019 90981 00326 91308 59 { 1 
| 2 08795 99672] 09123 90877 00328 91205 | 58 | 2 
3 8897] 99670 09227 | 90773 00330 91103 57 1 
| 4 08995 99669] 09339} 90670 + oozz1 9100T | 56 | 4 
4 5 ogror 99667 09433 90560 00333 90399 55 5 
6 09202 996661 09537 90463 00334 90798 | 54 18 
7 | ©9304| 99664] 940] 903650 0336 90696 53 7 
8 09405 99662 | 09742 99258 00337 go595 | 52 18 
9 og50b | 99661 09845 90155 00339 99494 | 51. | 9 
| 10 | 9. 09606 | 9.99659 [9. 09947 | 19+ 90053 | 10. 00341 10. 90394 | 50 10 
11 09706 99658] 10049 8995! 00342 90293 | 49 11 
BE 09807 99656] tor go | 89849 00344 g0193 | 45 | 12 
113 09906 | 996556] 10252] B9745] 00345 90094 | 47 BE 
14 10006 | 99653] 10333 39647] 00347 89994 | 46 14 
I5 10106 99651 | 10454 89546 00349 89894 | 45 | x: 
16 10205 99650 1og5sf 89445 00350 89795 | 44 10 
1177 rozo4] 99648] 10656 89344 00352 || 89696] 43 { 1 
13 10402 99646} 107456 89244 ©0353 89597 | 42 1 
| 19 10501} 99645 108 56 89144] o00355 39499 | 41_ 1. 
20 | 9. 10599 | 9. 99643 [o. 10956 | 10. 89044 | 10,00357 | 10. 89401] 40 2 
21 10697 99642 | 11056 88944 o0e358 | 89303 | 39 i 2 
22 107951 99640] 11755 88845 ©0360 89205 | 35 
23 | 10893 99638] r1254 88746 00362 89107 | 37 | 


88647 00363 89010 | 36 
88548 00365 88913 | 35 
26 | 11184 99633] 11551 88449 00366 88816 | 34 

11251 99632 | 11649 88351 003681 88719 33 


2 

2 

2 

24 10990 99637] 11353 4 
2 

2 

28 11377 99630] 11747 88253 ©0370 88623 | 32 2 
2 

3 

2 

; 

! 

k 


25 11087 99635 11452 


o ” 


129 222 99628 | 11845 88155 00371 88526 31 } 


1309.177575 9. 99627 [9.11943 | 10. 88057 | 10, 00373 | 10. 88430 | 30 

31 | *21666} 99625 12840 87956 oog7s| 88334 | 29 
32 11761 99623] 12138 | 87862 00376 88239 20 | 
33 11857 99622 | 12235 87765 00378 88143 | 27 
34 1195214 99620 12332 87668 o0380 88048 | 26 
35 12047 | 99618 12428 87572 oo3381 | $7953 5 
36 12142 99617 12525 87475 oo383 | 87858 24 


| 

37 12236 99615 12621 87379 00385 87764 | 23 
| 

38 12331} 996131 12717 87283 00387 87669 22 
| 39 | 12425 99612 | 12813 82187 00388 87575 | 21 | 
1 | 9.12519 9. 99610 9. 12909 | 10. 87091 | 10. 00390 J 10. 87481 | 20 
| 41 12612 96081 004 | 86996 o0392 | 3738 19 | 

| 61 9 3 9 387 
42 12706 | 99607 13099 86901 00393 | 


| 43 | 272799) g96o5| 13194 86806 00395 
44 12892] 99603 13289 86711 00397 87107 | 16] 
145 12985 996011 13384 86616 00398 | 87015 [15 
146 13078 99600 | 13478} 86522 oo0goo 

147 | 13171] 99598 13573 | $6427 oo] 3682913 
; |} 48 13293] 99596 13667 86333 00404 86737 | 12 
440 13355} 99595| 13762 86239 00405 $6645 r1 | 


50 | 9+ 13447 | 9+. 99593 (9. 13854 | 10. 86146 | 10. 00407 | 10. 86553 10 


09 
I 
de 
— 
+> 
— 
©9 


A 


SI 135391 99591 13943 86052 00409 86461 9 
52 | 73539] 99539] 144% B5g5ggh oogrr 86370] 8 
} 53 13722 99588 } 14134 85366 ©0412 86278 7 
| 54 | 23813 99586 | 14227 | 85773 004.14 86187 6 
| 55 13904 | 995841 14320 85680} oogr6 $6096 5 
156 13994 995821 14412 85588 00418 86006 4 
7 14085 9958 1[ 14504] 85496 oo419 Begrs | 3 
58 | 141754 99579 14596] 855403] oogar 858252 
| 59 | 2,5 3577 1468] B5zirh oogzzh 857344 
| 65 14355 | _ 99575 14780 85220 0042 5 856451 © 
Co-fine. Sine. [Co-tang. Tangent. Co- ſecan. F Secant, N. 
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A Table of Artificial Sines, Tang. and Sec. 8 Degrees. 315 


M. "Sine, Co-fine. Tangen. | Co-tang. | Secant, Co-ſecan, 2 
To | 9.14355 9+ 99575 9. 14780 10. 85220 10. 00425 | Io. $5644 | 60 
{ 2 14445 | 99573 | 24872 85128 00426 85555 | 59 
2 14535 | 99572] 14963 85037 00428 85465 | 53 
3 w_ 99570] T5054 84946 | 00430 8537657 | 
4 1471 99565 | 15145 84855 C0432 85286 | 56 
| 5 r4803 | 99566 | 23236 | 8474 00434 | 35790 | 55 
| 6 | 14891] 39565 15327} 84673 oogzs| Bros | <4 
7 14980 | 99563] 17417 84583 00437 85020 | 53 
1} 8 | 15069} 99561[ 15595 | 84492 00439 84931 | 52 
19 | 15157 99559 15 598 84402 00441 84843 | 51 
| 10 | 9+ 15245 | 9.99557 | 9+ 15688 | x0, $4312 } 10. 00443 | 10. 84755 | 50 
II 15333 29555 15777 84222 00444. 84667 | 49 
| 12 15421 99554] 15867 84633 00446 84579 | 48 
13 15508} 99552] 15956 84043 00448 4492 | 47 
14 15596 | 99550 ][ 160g6 83954 ©0450 4404 | 46 
I 15 15683] 99545] 16135 83865 00452 84317 | 45 
16 15770 99546 | 16224 8377 00453 $4230 | 44 
j 17 158571 995441 16312 $3688 00455 84143 | 43 
13 15943] 99543] 16401 83599 00457 84056 | 42 
19 16039] 99541 | 16459 83511 00459 $3970 |4r | 
| 20 9.16116 | 9.99539 | 9. 16577 | 10. 83423 | 10. 0461 | 10. $3884 | 40 
| 21 16202] 99537 16665 83335 090463 83797 | 3 
22 16283 | 995351 26753 83247 00465 83711 | 3 
| 23 | 75374] 99533 276841 83159 00467 83626 37 
24 16460 | 99532 16928 83072 00468 83540 | 3 
25 16545] 99539 | 17016 82984 F 00470 $3455 | 35 
125 [16631 [ 99528] 1713] $2897 F oog72| 83369 | 34 
| 27 16716 99526 17189 | $2810 00474 83284 | 33 
28 16801 99524 17277 82723 02476 83199 | 32 
29 | 16886 99522 17363 82637 | _ 00478 831143 
"20. 16970 | 9. 99520 | 9. 17450 » 82550 | IO, 00480 | 10. $3030 | 30 
* F I7055 99518 T7536 82464 ©0482 $2045 ” 
32 17139 | 99516 F 17022 82378 non 3 
33 17223 99515 17708 82292 00185 * a7 
34 17307 99513 17794 82206 3 3265 1 
35 17391] 995˙1 [17880 $2129 ©0459 * 22 on 
36 17474 | 99599] 17965 82034 00491 2 * 
37 17558 99597 | 18051 81949 00493 2008-1 23 
38 17641 | 99505 18126 81864 ©0495 92359 " 
| 39 17724 99503 18221 81779 co497 - 27 — 
© 17807 | 9. 99501 | 9. 18306 | 10, 81694 | 10. 00499 | 10. 52193 
* 0 17890 99499 18391 81609 00501 2 13 
42 12973 99497] 18475 81525 2503 067 
256 $1440 00594. 81945 | 17 
43 2255 9 1 00506 87863 | 16 
44 18137] 99493] 18644 37355 2 $1995 | 15 
42 * 99490 1 81798 ooõ 10 81698 | 14 
46 18302 99490 18812 IT 418 
47 18383 99488 18896 81104 2 5138323 
48 18465 99486 18979 81021 2 n 
49 eee e 
50 | 9.18628 | 9. 994582 | 9. 19146 anda pad ü 5 
51 | 18709 | 99480 19229 977 9 1 
52 | 18790] 99478] 19312 go 0 1 
53 18871 | 99476 | 19395 $0605 ben 31048 6 
$6. | - 29988 99474 19438 ke 00528 80967 | 5 |} 
55 19932 | 99472 | 19561 $0439 . $0887 | 4 
56 J 19113] 99479] 19643 $0357 _ $6807 Þ 3 
57 | 19193 99468 19725 3 00534 $0727 } 3 | 
58 19273] 99466 | 19907 35722 3 80647 | x | 
59 | 19353] 99464] 18080 Four] 038] 85847“ 
60 19433| 90462 19971 | ap | =" 
| Tonne. "Sine, | Co-tang. | Tangent, [o - ſecan Ki n 
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316 A Table of Artificial Sines, Tang. and Sec. 9 Degrees. 


({M. Sine. | Co-fine. | Tangen, | Co-tang, Secant. Co- ſecan. 
| © 9.179433 9.9942 9.79971 10. 80029 | 10. 00538 J 10. 80567 
| x 19513 99460} * 20053 79947 00540 80487 
2 19592 99458 20134 79865 00542 $0407 
3 19672 | 99456] 20216 79784 00544 80328 
14 19751 99454 20297 79703 00546 | 80249 
ö 5 19830 99452 20378 79621 00548 80169 
6 19909 99450 20459 79541 00550 80991 
7 19988 99448 20540 79450 00552 80012 
8 20067 | 99446 | 20621 | 79379 ©0554 79033 
9 20145 99444 20701 79299 ©0556 79355 
10 | 9.20223 | 9. 99442 | 9. 20782 10. 79218 | 10.00558 10. 79777 
rr 20402 | 99440] 20862 79138 00560 79698 
12 20380 99438 20942 79058 00562 79620 
13 20458 99436 21022 78978 00564 79542 
| 14 20535 99434 21102 78898 00566 79665 
I5 20613 99432 21181 78818 00568 79387 
16 20691 99429 21261 73739 ©0570 79309 
17 20768 99427 21340 78659 00573 79232 
18 26845 99425 21420 73580 00575 79155 
| 19 20922 9942 2 21499 | 78501 00577 79078 
20 20999 | 9. 99421 | 9.21578 10. 75422 | 10.C0579 | 10, 79001 
21 21076 99419 21657 75343 00581 78924 
22 21153 99417 21736 78264 00553 78847 
23 21229 99415 21814 78186 00585 78771 
24 | 21305 | 99413] 21893] 75107 | 00587} 58694 
| 25 21382 99411 21971 78029 00589 78618 
| 26 21458 99409 22049 77951 90591 78542 
27 21534 99407 22127 77873 ©0593 78466 
128 21610 99404 | 22205 77795 00595 78390 
129 2168 5 99402 22283 77717 00597 78315 
30 9.21761 | 9. 99400 9. 22361 10, 77639 | 10.00599 | 10. 78239 
1-31 21836 | 99398 22438 77562 00602 78164 
32 | 21912 | 99396 22516 77484 | 054] 78088 
33 21987 | 99394} 22593 77497 | . 00606 78013 
134 22062 99392 22670 77330 00608 77938 
35 "22137 99390 22747 77253 00610 77863 
36 22211 99387 22824 77176 O06 12 | 77788 
37 22286 99385 22901 77099 00614 77714 
| 35 22361 99383] 22977 77022 8017 77639 
39 2435 | 99381 23054 76946 oo 19 77565 
140 9.22509 | 9.99379 9.23130 | 10. 76870 | 10. 00621 10. 77491 
| 4: 22583 | 99377 | 23206 76793 00623 77417 
42 22657 99375 | 23283 76717 00625 77343 
| 43 22731 | 99372 | 23369 76641 00627 77269 
44 22805 99370] 23434 76555 00630 77195 
45 22878 99368 23510 76490 ©0632 777122 
46 22952 | 99366] 23586 79414 006 34 77048 
| 47 23025 99364] 2366x 76339 00636 76975 
48 23098 | 99362] 23737 76263 00633 76902 
| 49 22171 99359 23812 76188 o064r | 76829 
50 9. 23244 | 9. 993579. 23887 } 10. 76113 | 10, 00643 | 10. 76756 10 
51 23317 99355 23962 76038 00645 76683] 9 
\ 52 | 23399] 99353] 24937 | 75963] oo647] 76610] 8 
153 23462 | 99351[ 24712 75888 00649 76537] 7 
54 23535 99348] 24786 75873 006 52 76465 6 
55 23697 | 99346 | 24261 75739 codes 3 76393] 5 
56 23679} 99344] 24335 75665 00656 26320] 4 
57 | 23751 99342 24410 75590 00658 76248 3 
58 | 23823 99340 24484 75516 00660 | 7617614 2 
59 | 23835} 99337 | 24558 75442 00663 76056 2 
60 23957 09325 24632 75368 oo0665 }] 26033] 0 
Co- ſine. Sine, | Co ting. | Tangent. Co- ſecan. Secant. M. 
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317 
Tr, | Sine. | Co-line, | Langen. Co tang. | Secant. | Co-ſecan, * 
o 9.23967 9. 99335 | 9- 24632 | 10.75368 | 10. 00665 | 10. 76033 | 60 
[ 24939 | 99333] 24796 75294 00667 75961 | 59 
2 24111 99331 24779 75221 00669 75890 | 58. 
3 24150 99328 24853] 75147 00672 75819] 57 
4 24253] 99326 | 24926 75074 00674 75747 | 56 
oY 24324 | 99324 | 25990} 75000 00676 753676] 55 
6 24395 99322 | 25973 74927 00678 75605 | 54 
7 24466 | 99319 | 25146 74854 00680 75534 53 
8 24536] 99317 25219 74781 00683 75464 | 52 
„ „ 
10 9.24677 | 9.99313 9. 25365 | 10. 74635 | 10. 00687 10. 75322 50 | 
IT 24745 | 99310 | 25437 74563 00690 75252 | 49 
12 24818 99308 25510 74490 00692 75182 48 
13 24888 99306 25582 72418 00694 75112 | 47 
14 24958 99304 25055 74345 o06bg6 75042 | 46 
I5 25028 | 99301[ 25727 74273 o0bgg 74972 | 45 
16 259958 99299] 25799 74201 OO7OL 74902 | 44 
17 25168 99297] 25871 74129 00703 74332 | 43 
13 25237 99294] 25943 74057 00706 h 74762 | 42 
A 2 pe IG A JR. I WS: | WW... ON. OK. 
20 | 9+ 25376 | 9. 99290 | 9.26086 | 10. 73914 | 10. 00710 | 10. 74623 | 40 
21 25445 | 99287 | 26158 73842 00712 74555] 39 
22 25514 99285 26229 73771 00715 74486 38 
23 25583 | 99283] 26300 73699] 00777] 74417] 37 
24 25652 99281 2637 73628 00719 74348 36 
25 25721 | 99278] 26443 73557 00722 74279 | 35 
26 25790 99276 26514 73456 00724 74210 | 34 
27 25858 | 99274] 26585] 73415] oo726] 94142 | 33 
2 25927 | 99277 | 26655} 73344] 0729 74973 | 32 
29 | 25995 | 99269 26726273274] oo7zr} 74005 | 31 l 
30 9. 26063 | 9.99267 | 9.26797 | 10. 73203 | 10. 00733 | 10. 73937 | 30 
31 26131 90264 26867 73133 00736 73869 29 | 
32 26199 99262 26937 73063 00738 73801 | 28 
33 26267 99260 | 27008 72992 00741 73733 27 | 
34 26335 99257 27078 72922 09743 73665 | 26 
35 26403 | 99255 | 27145 72852 00745 73597 | 25 
36 26470 99252 þ 27218 72782 00747 735301 24 
37 26538 992 50 27288 72712 00750 73462 | 23} 
38 26605 99248 1 72643 00752 73395 22 
39 26672 | 99245} 27427 72573 ©0755 73328 | 21 | 
40 | 9.26739 | 9.99243 f 9- 27496 | 10. 72504 | 1000757 10. 73261[ 20 
4x | 26856 | 99241 | 27566] 72434 oo759] 73193] 19h 
42 26873 99238 27635 72365 00762 23127 | 18 } 
43 26040 | 99236] 27724 72296 00764 73960] 17 
44 27007 99233 27773 72227 00766 72993 16 
45 27073 99231 | 27842 72158 00769 72926] 15 | 
46 27140 99229 | 27911 72039 00771 72860 | 14 
47 27206 | 99226 | 27980 72020 00774 72794 | 13 
148 7272 9922 28049 71951 00776 7272 12 
40 2732 99221 þ 28117 71383 C0779 72661 11 | 
50 9.27405 [9.99219 28186 | 10. 71814 | 10. 00781 | 10. 72595 | 10 
51 27471 99217 28254 71746 09783 72529 9 
52 275337 99214 28322 71677 00736 72463 8 
53 27602 99212 28391 71609 00788 72398 7 
54 27668 99209 28459 71541 00791 772332 6 
55 27734] 9920728527 71473 00793 72266] 5 
56 27799 | 99204 | 28595 71405 00796 72201 | 4 
57 27864 99202 28662 71337 00795 72136 3 
58 29930 99200 28730 71270 ooBoo | 92070 2 
59 27995 99197 28798 71202 00803 14205 I 
60 28060 99195 28865 71135 00805 72940 O } 
— | Co-fine. | "Sine, | Co-tang. | Tangent. Co-ſecan, | Secant, M, 
79 Degrees. | 


A Table of Artificial Sines, Tang. and Sec, 11 Degrees. 


] Sine, | Co-fine. Tangen, Co- tan? Secant, | Co-ſecan, 7 
o 9. 28960 | 9.99195 | 9. 28865 f10,71135 | 10. 00305 | 10. 7194 Þ bo 
1 28125 99192 23933 71067 oog 71875 59 
2 28190 99190 29000 71000 008 ro 71310 þÞ 58 
3 238254 | 99787] 29067 70933 o0813 71746 | 57 
| 4 28319 99185 29134 70866 oo8 5 71681 56 
15 28384 99182 29201 70799 oo8 18 71616 55 
16 28448 | 99180] 29268] 70732 00820 71552 | 54 
| 7 | 28512] 99177] 29335] 70675 90823 71488 | $3 
1 3 | 28577] 99175] 29402] 70598 oo828 71423 52 
Leere 
| 9.28705 | 9: 99170 | 9.29535 | 10. 70465 | 10,00830 | 10. 71285 50 
| 28769 99167 29601 70399 | 00833 71231 49 
28833 99165 29663 70332 00835 71167 | 48 
28896 | 99162 29734 70266 | 00338 21104 | 47 
28960 99160 29800 70200 00840 71040 46 
29024 | 99157 | 29566 70134 00B43 70975 45 
29087 | 99155] 29932 70068 0084 5 70913 | 44 
29150 99152 29998 70002 00848 708 50 43 
29214 | 99150] 309064 69936 008 50 70786 | 42 
29277 | 99147 | 30129] ' 69370 008 53 70723 | 47. 
9. 29340 9.99145 | 9+ 39195 | 10. 69805 | 10. 00855 | 10. 70660 40 
29403 | 99142 | 30261h 69739} oo555 70597 39 
29466 99140 30326 69674 - 00860 705341 35 
29529 99137 30391 69609 00863 70471 7 
29591 | 99135] 39457 69543 0086 5 70409 36 
296 54 99132 30522 69478 | 00863 20346] 35 
29716 99129 30587 69413 00870 702841 34 
29779 99127 30652 69343 00873 702211 33 
29841 F 99124 30717 69283 | 0876 70159 32 
29903 99122 30781 69218 00875 8 70097 31 
9. 29955 9.99119 | 9. 39346 10. 69154 10. co881 10. 70034 | 30 
30028 99117 30911 69089 oO0883 69972 29 
32089 | 99114 30975 69625 | 00886 69910] 28 
30151 99111 31040 68960 oo888 69849} 27 
30213 99109 | 31104 68896 00891 69787 | 26 
30275 99106 31768 68831 00894] 69725 ][ 25 
30336 99104 31233 68767 o 0896 69664 | 2 
30393 | ggror | 31297 63703 00399 69602 | 23 
30459 | 99099] 31361 68539 ©0901 69541 | 22 
30521 99096 3142 5 ; 68575 | 00904 69479 21 
9. 30582 9. 99993 | 9+ 31488 | 10. 68511 J 10. 00907 | 10, 69418 | 20 
30643 | 99997 | 31552] 68448] 09 69357 | 19 
30704 99088 31616 68384 | 00912 64296 | 18 
30765 | 99085 | 31679 68320 00g T4 69235| 17 
30826 99083 31743 68257 | 00917 69174 16 
30887 99080 | 31806 63194 ©0920 69112 15 
30947 99078 31870 63130 90922 69053 | 14 
31008 990751 31933 68067 ©0925 } 68992 | 13 
31068 99072 | 31996 68004 ©0928 6893r | 12 
31129 99070 32059 67941 00930 68871 TI 
. 9.31189 | 9. 99067 | 9.32122 | 10,67878 | 10. 00933 10. 688111 10 
5r | 31249} 99964 | 32155 67815 00936 68750 9 
| 52 31310 99062 32248 67752 00938 63690 8 
53 31370 99059 | 22311 67689 00941 68630 7 
| 54 31439] 99056 | 32373 67627 0094.3 68 57 % 6 
55 31490 99054 32436 57564 00946 63510 5 
56 | 31549] 99031 | 32498 67502 00949 65450] 4 
( 57 37699 99048 | 32561 67439 oog 65391] 3 
| 53 31669 | 99046 | 32623 | 67577 | o0934| 68332] 2 
59 31725 | 99043 | 32685 } 67315 oogg7 | 68272] 1 
| Go | __31788 | 99040 | 32747 67252 00960 68212] © 
| Co-tang, Tangent. I Co- ſecan. | Secant M. 
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8 A. Table of Artificial Sines, Tang. and Sec. 12 Degrees. 319 
NM. Jie, Cine. Lranzen. Co- tang. | Secant, Co-ſecan, 7 
O 931788999 Y-40 } 9+ 32747 | 19. 67252 | 10.00960 | 10. 68212 
I 31847 99038 32809 67190 00953 65153 
2 31907 99037 32571 67123 0096 5 68093 
. 31966 99032 32933 67266 00968 68034 
5 32925 | * 99030 32395} 67005 ' 00970 67975 
5 32084 990271 33057 65942 00973 7916 
6 32143 99024 33119 66581 00976 67847 
7 32202 990211 33180 66820 00978 67798 
8 32261 99019 33242 66758 00981 7739 
9 32319 | 9g9gorb 33393. 66697 05984 67681 
10 | 9.32375 9.99013 9.33365 | 10. 66635 10.00987 | ro. 67622 
1 32437 99011 33426 66574 00989 67563 
7 32495 99008 33487 6653 00992 67505 
13 32553 | 99005 335453 66452 02995 67447 
I4 32612 99002 33609 66391 00997 67388 
15 32670 99090 33670 66330 01000 67330 
16 32728 98997 | 33730 66269 0100} 67272 
17 32786 98994 33792 66208 o1006 67214 
18 32844 98991 33853 66147 oroo& 67156 
19 32002 98989 | 33973 66087 Orory 67098 
20 | 9.32960 | 9: 98986 | 9.33974 | 10. 66026 | 10. 01014 | 10. 67040 
21 33018 98983 34034 65966 01017 66982 
22 33075 95980 34095 65905 01020 66925 
23 33133 | 98978] 34155 65845 01022 66367 
24 33190 98975 34215 65784 O1025 66810 
25 33248 | 98972] 34276 65724] o1028 66752 
26 33305 | 98969 34336 65664 C1031 65695 
27 33362 | 98966 34296 65604 0197 66638 
28 33419 | 98964] 34456 65544] otto] 66580 
29 33477 | 98961 | 34516 65484 01039 66523 
30 | 9.33534 | 9- 95955 | 9+ 34575 | 10. 65424 | 10. 01042 | 10. 66466 
31 33591 98955 | 34635 65365 o tog 66409 
32 33647 | 935952 | 34695 65205 01047 66352 
33 33704 98957 3475 65295 01050 66296 
34 33761 | 98940] 34514 65126 01953 66229 
35 33319] 95944} 34373 65126 orog6 66182 
36 33874 93941 34923 65057 ©1059 66126 
32 33931 | 95938 | 34902 65098 01062 65269 
38 33987 | 98936 35051 64949 or064 } Gborz 
39 34043 98922 35117 64389 01067 65957 
40 | 9+ 34199 | 9 93930 | 9. 35170 10. 64330 | 10. 01070 | 19. 65900 
4 34156 | 98927 35229 64771 1073 65844. 
42 34212 98924 35283 64712 1076] 65788 
43 34263] 98921] 35346 64553 01279 65732 
44 34324 98979 35405 64505 0181 659575 
45 343380 | 95916] 35464 6453 010834 65629 
46 34435 | 95913] 35523 64478 01087 65564 
47 34491 | 958910 3<581 64419 01099 65509 
48 34547 98907 25640 64360 01093 65453 
49 34602 98994 | 35698 64302 | ooh 65395 
50 | 9+ 34658 9.98951 | 9+ 35757 | 19. 64243 | 1. 01099 | 10.65342 | 10 
51 34713 93398 35315 64185 OI1O1 65287 9 
52 34769 98896 35873 64127 OA 65231 8 
53 | 34824] 98303] 35927] 64069 10% (51767 
54 24379 98390 35989 64011 01110 651211 © 
55 34924 | 98887] 360247 63953 611134 G5o66] 5 
56 34989 98884 36105 63895 O1116 6211 5 
57 35044 98881 36163 63837 01119 64936 3 
58 35099 98878 36221 63779 01122 64901 2 
59 35154 98379 36279 63721 01125 648464 1 
60 35209 93872 | 36336 63664 01128 64791] ® 
Co fine. Sine, | Co-tany. | Tangent, | Co-ſecan, } Secant. M 
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320 A Table of Artificial Sines, Tang. and Sec. 13 Degrees. 
M. Sine, | Co- ſine. | Tangen, | Co- tang. | Secant. ! Co- ſecan Fl 
9 9.35209 | 9.98872 | 9. 36336 Io. 63664 IO. 51128 19. 64791 60 
I 35263 988691 36394 63606 01130 64736 50 
2 35318 98867 36451 63548 01133 64682 | 58 
3 35373] 98364] 36509 63491 01136 64627] 57 
4} 35427] 98867} 36566] 63434] orrzg 64573 56 
5 35481 988 58 36624 63376 01142 64518} 55 
6] 35536 | 98855] 36681[ 63319] orgs} 64464] 34 
7 35590 98852 36738 63262 01148 64410 53 
8 35644 | 98849] 36795 2 01151 643561 52 
1 > 35698 98846 35822 651 01154 643025 
10 9. 35752 | 9.98843 | 9. 36909 | 10. 63091 | T. tie | 10:64:48 | 50 
11 35806 98840 36966 63034 O1160 64194 | 49 
12 35860 98837 37023 62977 | 01163 2 48 
113 35914 98834 | 37080 62920 01166 4586 47 
| '4 | 35968 | 38331 377137] 62863 61169 5 — 46 | 
15 36021 98828 37193 62807 01172 63978 45 
| 16 36075 98825 37250 62750 01175 63925 | 44 
17 36129 98822 37306 62693 011781 63871] 43 
| 18 36182 98819 37363 62637 01181 63818 2 
19 36236 98816 37419 62581 01184 637641 41 
20 9. 36289 | 9.98813 9. 37476] 10. 62524 10. 01187] 10. 63711} 40 
127 36342 98810 37532 62468 01190 636581 39 
22 36395 98807 37588 62412 01193 63605] 33} 
23 36448 98804 37644 62356 01196 63551] 37 
24 36502 98801 37700 62300 01199 63498 36 
| 25 | 35555 | 98798 37756 62244 01202 63445] 35 
26 36607 | 98795] 37812 62135 O1205 | 63392 34 
127 36660 98792 37868 62132 O1208 63340 33 
128 36713 98789 37924 620761 1211 63287 | 32 
12 36766 98786 37980 62020 01214 63234 31 
30 9.36818 9. 98483 9. 38035 | 10. 61965 | 10, 01217 | 10. 631814 30 
31 36871 98780 380917 61909 ©1220 63129 | 2 
32 36924 98777 38146 61853 01223 63076] 2 
33 36976 98774 33202 61798 01226 63024 | 27 
34 37028 98771 38257 61742 01229 62971 | 26 
| 35 37081 98768 38312 61687 01232 62919 25 
36 37133 98765 | 38368 61632 01235 62867 24 
37 37185 98762 38423 61577 01238 6281523 
38 37237 98759 38479 61521 O1241 62763 | 22 
39 37289 98756 38534 61466 01244 62711 | 21 
40 9. 37341 | 9.98753 | 9. 38589 | 10, 61411 | 10. 01247 | 10. 62659 20 
41 37393 | 98749 38644 61356 ©1250 62607 | 19 
| 42 | 37445| 98746 38699 61301 01253 6255518 
43 37497] 98743] 38754 61246 1257 62503| 17 
44 37549 98740 | 33808 61192 01260 62451 | 16 
45 37600 98737 33863 61137 01263 62400 15 
46 37652 987341 38918 | 61082 01266 62348 14 
47 37704 98731 38972 610281 1269 62296 | 13 
43 37755 | 98728] 39027 60973 01272 62245 | 12 
49 37806 98725 390811 G6ogis O1275 62194 | 11 
50 | 9. 37858 | 9.98722 | 9. 39136 | 10. 60864 | 10. 01278 | 10. 62142 } 10 
51 37909 98719 39190 60810 01281 62091 9 
52 | 37960 | g8715| 39245 | 60755 | 1284] 62040] 8 
53 380m 98712 39299 60701 01288 61989 7 
54 38062 98709 39353 60647 01291 61938 6 
55 | 38113] 98706 | 39407 60593 01294 61887 5 
56 33164 98703 39461 60539 01297 61836 4 
77 38215] 98700 39515 6048 5 OI 300 61785 3 
58 38266 98697 39569 60431 01303 61734 2 | 
59 38317 98694. 39623 | 60377 01306 61683 I 
60 33367 98690 39677 60323 O01 310 61632 O 
Co-fine. | vine Co-tang, | Tangent. | Co-fecan. | Secant, | M. 
| 5 76 Degrees. | 
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ow Table of Artificial Sines, Tang. and Sec. 14 Degrees, | * 


M. | Sine, Co- fine. Tang. To- tanz. Secant. Co-t-can. 
2 9.38367 9. 98690 | 9. 39677 | 10. 60323 10. 01310 8 01632 | 60 
1 38418 98687 39731 60269 01313 61582 | 59 

2 338469 | 98684] 39785 60215 | 51316 61531] 58} 
3 | 38519 98681 39838 | 60162 21319 614581 | 57 
4 38570 986781 398921 60108 1322 61430 | 56 | 
5 — 98675 39945 60054 01325 61380 | 55h 
| 6 38670 98671 39999 60001 01329 | 613301 54} 
7 6 ras 98668 40052 $9948 01332 | 61280 | 
8 q 38771 98665 40106 59894 OI335 0122 
9 38821 98662 40159 | 59841 | 01338 61179 
70 A 86 «40212 | 10. 59788 | 10. 01341 | 10, 61129 
ir | ye ” 98653 ; Joas 365734 91344] 61079 
12 38971 | 98652 40319 59681 01348 | 61029 
13 | wed 98649 40372 59628 — 1351 60979 
14 90% 98646 40425 59575 01354 60929 
171 Mar 98643 | 40478 59522 9 | or {he 
| 16 8 98639 40531 59499 6 8057 
| 59416 01364 0780 
17 | 39220{ 98636] 4584 1 
636 59363 01367 730 
s | ano e | ee | gem | one | _ ca 
j 20 | 10. 59258 | 10-01373 |þ 10. 60631 
= * 39905 8 8 26608 | OI377 60582 
22 | 4908 98620 40847 59153 01380 60533 
85 290 98617] 40900 $9100 01383 60483 
PE 
| 610 100 39995 
6 8645 — . 2 88945 21393 | 60336 
137 | 2 9 98604 41109 588911 01396 60287 
128 | * 8. 98601 | 41161 55838 h 01399 60238 
29 od Ya 98597 41214 | 58786 __o14%3 | 69189 
. 304 10. $734 10. 01406 | 19. 60140 
- 3 * 9* 1118 58682 01409 | 60091 
32 8 985 588 41370 58630 01412 60042 
33 . 5 58584 41422 58578 01416 59994 
| 34 507 98581 41474] 58526 1419 59945 
35 Sn 98578 41526 F 55474 01422 59896 
137 — 98571 41629 | $5371 919 59799 
38 — 98 568 41681 58319 | 01432 | 59751 
132 r. 98563 41733 58267 o1435 | 59703 
40 10. 58216 10. 01429 J 10. 59054 
4r 545355 0 9417.4 $8164 | 144] 59606 
42 44 98555 41887 58113 01445 | 59559 | 
| 4 | 2455 98551 41939 | 58061 01449 £9510 
44 $2492 | 98548 41990 58010 o1452 f 59402 
| 45 40586 98545 42041 £7958 05453 22464 
46 405 | 98541 42093 | 57907 | 916591 393 2 
47 45682 98538 42144 | 57856 14024 5931 
148 8 0 98535 | 42195 £7805 145 59270 
49 2 | 98531 42246 57754 o14959 | $9222 
2 | 0 - 8828 42297 10. 57703110. 01472 | IO. 59902 | 
al nel eel wink ig 5912 
95 | 2 | 2 42300 57601 | 01479 —_ 
53 | 40968] 98518] 42450 57550 9235 | $5984 | 
4 1076 98515 42501 57499 | | *. 
F ? 6 $511 42552 57448 01489 | $993/ | 
506 | 4755 08208 42603 | 57397 61492 58889 
1 58 rf 42653 57347 01495 2225 
68 * * 42704 57296 01499 $8795. 
79 | 41252 | 58498 42755] 57245 yy 8 
571 E 
| — | — = T ar Co- ſecan. Secant. 
Co- Sin- Sias. Cote. | Tangent. I ( 10 
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222 A Table of Artificial Sines, Tang. and Sec. 15 Degrees. 
N | Size, | Co fine.] Tang | Co-tang. | Secant. | Co-ſecan, 
* 24 9. 22527 pre: "= 57195 10. 01506 * 
I 13 91 285 57144 | o150 
2 41394 98488 42906 57094 | conn | 28606 
3 41441 | 98484 42957 | 57043] 1516 38559 
| 4 41488 3 98481 | 43007 36993] 15191 58512 
5 | 4rsz5} 98477} 43057] 36943} 41523 ; 3846s 
2* Þ 41581 98474 43107 56892 | 01526 58418 
[5.4 41628 98471 43158 56842 01529 | 58372 
R 
| 9 5 OI53 5827 
10 9.41768 | 9. 98460 | 9.43308 | 10, 56692 | 10,01540 | 10. 58232 
ir | 41815 | 98457] 43358 56642 o1543 | [| « $8206 
12 41861 98453 43408 h 56592 51546 58138 
13 41908 [2845 43458} 56542 1555 58092 
114 . — 4 43508 | $0492 ' OrSS3h} 58046 
| 15 2001 3 4355 59442 515571 37999 
18 | - 42047 24% 43607 | 56393 ©1560 57953 
17 |. 42093} 99436] 4355736343 or564F 67907 
18 42139 | 93433 | 43707 56293F 51567 57560 
ro | 42186 | 93429] 43756} 56244} __org7r] 57814 
j 20 . 9. 43806 | 10. 56194 | 10. 01574 10. 57768 
21 4277 22 43855 50145 | 1528] 57722 
e | 43995 3 —— 3222 
TCC 
25 42461 98408 4453 $3947 ors $7238 
591 þ 57538 
26 42597 | 98405 4qioz} 55898 01595 57493 
4 42553} 3840 4751 85848] orgg8f 57447 
28 42.599 om 28 55799 2 8 
| 29 2 94 | _44259} __ 55750 orbosh 5735 
30 9.42690 | 9. 98391 | 9.44299 | 10. 55701 | 10. 01608 10. 57310 
31 | 42735] 983387 | 44348 556532 1612 | 5746s 
32 42781 , 98384 44397 55603 016161 57219 
33 | 42326] 98380] 44446} 55554 16194 57174 
* | eo] nl env gk at] 
f 57083 
36 $2962 | 98370 44592 | 55408 | 01630 | 57038 
1 37 | 43007 38366 44% 35359] 2634] 36992 
| 38 43952 99363 | $4690 $5310 01637 | $6947 
[ 39 309 59 73 55262 01641 56902 
40 9.43143 | 9- 98356 | 9.44787 | 10. 55213 10. 01644 10. 568 57 
41 43188 [ 95352 | 44836 55164 | 01648 56812 
42 43233 | 95349 | 44384 | 55116 016511 56767 
{ 43 43278 99345 | 44933] 55057 22 | $6742 
44 3323 2 | 44g8r | 55019 016581 656677 
45 43367 98338 45029 54971 | 81662 56632 
45 43412 98334 45078 | 54922 1665 | 56588 
147 | 43457 | 98331 | 45126 54574 01669 56543 
2 43508 þ- 5684 $5174 54826 } 01673 56498 
Ee WES. wall . 8 B.e 3} ARES —. 
] 59 | 943591 9.98320 9.45271 10. 54729 J 10. 01630 f 10, 56409 
151 436351 935317 | 45319 | 54651h 01683 56365 
| 52 43680 98313 45367 54633 01687 56320 
53 [43724] 5830 45418} 54585] orbgr| 56276 
54 437609 95366 | 45463] 845371 2694 $6231 
| 55 43813 98302 | 45511 54489 016981 56187 
56 | 43857Þ 95299} 45559] 54441 170 [ 556143 
57 439% 98295 45606} 54394} o 56099 
58 | 43946] 98292 | 45654] 54349 1709] $6054 
59 } 43990 982: 45702 54298 01712 56010 
5 44934 | __98234 | 45751 54250 F __ox7164 55966 
2 | Siae, Co-tang. Tangent. I Co- ſecan. I Secant. 
1 74 Degrees. 
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of Artificial Sines, Tang. and Sec. 16 Degrees. 323 


8 


A Table 
N. Sine. Co- ſine. Teng. | Co- tang. Secant. | Ce-tecan, | =Y 
0 { 9.44034] 9.98284 | 9.45750 | 10. 54250 | 10, 01716 10. 55966 1 60 
| 1 | 4429785] 98280] 45797 54203 01719 55922 | 59 
| 2 | 44122\ 98277] 45845] 4155 01723 55878 | 58 
| 3 44166 | 98273] 45392 | $4107 01727 $5834 | 57 
4 44210 | 98270 45940 54060 | 01730 $5790 | 56 
5 44253] 98266] 45987 54012 | 01734 $5746 | 55 
6 | 44297 | 982621 45035 53965 01738 55703 | 54 
7 44341 | 98259 46082 53918 01741 55659 | 53 
8 44385 98255 46130 53870 | 017451 $5615] 52 
_9 | 44425] 28281 [ 46177 53523 01749 $5572 | 51 
| 10 | 9.44472 | 9.982458 | 9.46224 | 10. 53776 | 10.01752 | 10. 55528 | 50 
II 44515] 93244] 46271 83728 01756 55484] 49 
12 44559 98240 46319 53681 01760 $5441 | 48 
13 44602] 98237 | 46366 53634 01763 $5397 | 47 
i4 | 44646] 98233} abarz] 53587} or767| 55354 | 46 
| '5 | 44589} 98229 46460] 53540] or77r| 5858317 45 
16 44733] 98226 | 46507 53493 01774 55267 | 44 
17 44776 98222 45554 53446 01778 $5224 | 43 
| 18 44319 98218 | 4660or | 53399 01772 55181 | 42 
1 19. 44862 98215 46648 53352 01785 857138] 41 
20 9.449059. 98011 | 9. 46694 10. 53305 to. 01789 10. 55095 | 
| 21 44948 | 98207 | 46741 53269 01793 5505 | 39 
22 44991 98203 46788 3212 01796 55008 | 38 
12 45034 | 98200 46055 | 53165 ot Soo 54965 | 37 
24 45077 | 98196 46881 53119 odo 54922 | 36 
1 25 45120 98192 46928 53072 1808 54880 | 35 
26 [ 45163 981891 46975 5302 5 or8r1 54837 | 34 
27 45206 98185 47021 52979 01815 $4794 | 33 
28 45249 98181 47068 52932 01819 $4751 2 
{ 29 45291 | 98177] 47114 52886 01823 £4708 314 
{ 39 | 9-45334 | 9. 98174 9.47160 | 10. 52839 | 10.01826 | 10. 54666 30 
31 45377] 98170] 47207 $2793 or830 54624 | 29 
| 32 45419 98166] 47253 52747 01834 $4581 | 28 
| 33 454962 | 98162 | 47299 52700 01838 54538] 27 
| 34 45594} 98759] 47346 52654 01841 54496 26 
135 | 45547] 98155 47392 52608 or845| 54453]. 25 
36 45589 98151 47438 £2562 01849 54411 | 74} 
37 45632 98148 47434 528916 C1853 54368 | 224 
1 38 45674 98144] 47530 52470 01856 54326 | 22 
4 39 45716 981401 47576 52424 01860 44284 214 
| 40 | 9+45758 | 9.98136 | 9.47622 | 10. 5278 | 10,01864 | 10. 54242 | 20 f 
| 47 45801 98132 47668 52332 ©1368 | 54199 19 
42 45843 98128 47714 52286 1871 $4157 184 
| 43 45885 98125 47760 52240 01875 54115] 17] 
| 44 45927 | g$121 47806 52194 ©1879 $4973] 19h 
45 45969 98117 47852 52148 01883 54031 | ic 
146 46011 981131 47897 52102 01887 53989 14 
{47 | 46053] 98109] 47943] 52057 [ 789 %⁰ . 53947 
148 4606 5 98106 7989 52011 01894 73905 
[_49 46136 981021 48034 51965 01898 | 53504 
50 | 9.46178 | 9. 98098 | 9.48080 | 10. 51920 | 10. 01902 | 10. 83822 
{ 51 46220 | g8094 48126 51374 01906 $3780 
52 46262 g80go 48171 51829 01910 53738 
53 46303 98087] 48217 51783 01913 53697 
54 46345 | 98083] 48262 51738 01917 53655 
f 55 46386 98079 43307 $1692 OIg21 53614 
56 46428 | 98075 43353 51647 01925 53572 
57 46469 98071 48398 51602 01929 53531 
38 | 46511 | 98067] 48443] 51556 01933 | 535%9 
59 46552 98063 48489 51511 01936 53445 
{ 50 46 593 58060 | 48 534 51466 01940 53406 
— | To-ine. | "Sine, | Go-rang | Tangent. | Co-fecen, | Secant, 
? 73 Degrees. 
— —— ATE 


e 1 


g24 A Table of Artificial Sines, Tang, and Sec. 


17 Degrees. 


— — 4 ——— 
. me. Cone. Tang. —Co-tang. Secant. re 7 | M. 
0 | 9: 45593 9. 92060 | 9. 48534 10. 51466 | 10. 01940 | 10, 53406] 60 | O 
I 46635} 98056 48579 51421 01944 53355] 59 T 
2 46676 98052 48624 | 51376 01948 533241 58 | 2 
3 46717 | 98048 458669 . £1331 O1952 53383] 57 f 3 
4 467538 | . 98044 48714 51286 01956 53241] 56 4 
5 46800 98040 48759 51241 01960 53200 55 IS. 
6 46841 98036 48804 £1196 019641 53159] 54 1 6 
* 46882 980321 48849 511511[ꝰ 01968 53118 53 7 
18 46923 98029 48394 51106 | o1g71 53077 | 52 8 
. 2. 46964 98-025 48939 51061 01975 53036 — 4 ths, # 
10 | 9.47005 | 9+ 98021 9. 48984 10. 51016 10. 01979 | 10. 52995 | 50 | 10 
11 | 470451 95017 49029 50971 o1983 52954 } 49 11 
12 47036 98013 49073 50927 1987 52914 | 45 12 
13 47127 98009 49118 50882 01991 $2873 þ 47 13 
14 47168 980051 49163 | 50837 aigg5 | 52832 þ 46 | 14 
15 [47209] 98001 49207 F 507903] 4999 $2791 | 45 13 
16 | 47249] 97997 49252 50748] o2ocz| $2751] 44} 16 
17 47290] 97993] 49296 50703 02007 52710 43 17 
118 47330 97929 459341 506 59 o 2010] 52670 42 18 
19 47371 97995 }F 49385 50614 02014 52629] 4 19 
20 [947411 559798 9. 49430 | 10. 50570 | 10. 02018 | 10. 52558 | 40 20 
21 47452] 97978] 49474] 50526 02022 $2548 | 39 21 
22 47492 | 97974] 49519 50481 02026 | 52508 35 22 
23 47533] 97979] 49563 50437 92030 | 52467] 37 | * 
24 | 47573) 57966 49% 7] Foz 02034] 52427] 36 | 24 
25 | 47613] 979621 49651 50348 02038 52387 | 35 2: 
26 | 47654} 979058] 49696 | gozog| - 02042} 52346] 34 | 20 
27 47694 97954} 49740 50260 02046 52306 33 | 2 
28 47734 97950 49784 | 50216 02050 522664] 32 2 
29 | 47774 97946 49828 50172 02054 52226] 21 2. 
30 | 9.47814 | 9.97942 | 9.49872 | 10.50128 10. 2058 10. 52186 30 3 
31 | 47854} 97938] 49916 50084 | 02062; 521462 3 
32 | 47894] 97934] 49960 50040 02066 532106 28 3 
33 47934 97930 50004 49996 02070 52066 | 27 3 
34 47974] 97926 | 50048 49952 h 02074 32026 26 | 3 
35 48014 97922 50092 49903 02078 51986 | 2 3 
36 48054 97918 501236 49864 02032 51946 | 24 Z 
37 48094 | 97914 | For$0 49820 02086 51906 | 23 . 
138 48133 97910 ][ Foz23] 49776 02090 51867 | 22 1 
130 48173 97906 50267 49733 02094 $1827] 21 * 
140 | 9.48213 9.97902 | 9+ 50317 10. 4968g | 10. 02093 | 10. 51787 | 20 < 
{ 41 48252 | 97898] 50355 49645 [| 02102 51747 | 19 { 
4 42 43292 97394 50398 49602 02106 51708 | 18 4 
43 48332 97890 50442 49558 ©2110 $1668] 17 , 
44 48371 97886 5048 5 49515 | o2114 51629 16 
4 | 484rr | 978382} 50529 4547 [oa 51589] 15 
46 } 48450 | 97878 50572 | 49428] o2122 51550| 14 
47 48189 97874 | 50616 49384 02 126 51510 13 ä 
1 48 ©] 485239 | 97870] 50659 49341 02130 $1471 | 12 | 
} 49 | _48563 | _ 97866} 50703 42297[. 82134]. 51432] 11 | . 
50 | 9.48607 | 9.97361 | 9. 50746 | 10. 4925410. 02138 10. 5139210 
51 48647 | 97857 50789 49211 o2143 | $1353] 9 
| 52 48686 97853] 50833 49167 | o2147 | $1314] 8 
453 | 48725] 97849] $0576 49124 02151 5127517 
154 | 45764] 97845] 59919 49087 2155 $1236} 6 
125 48803 97841 50962 49038 ©2159 511971 5 
1 56 — 97837 51005 43995 02163 511581 4 
157 48881 | 97833 | 51045 45951 02167 511191 3 
| 58 48920 | 97829 $1092 48908 O2171 51080 2 
{59 | 48959 | 97825] 51138] 48865] ozr7s | groqr 1 , 
| 60 48998 97821 51178 48822 02180 gio02 | ©. . 
I | Co fine. Sine. Co-tang. Tangent. | Co-tecan. Secant- | M. . 
1 c | 72 Degrees. | I 
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AT HICI 
able of Artificial Sines, Tang, and Sec: 
. 2 18 Degrees. 
325 1 


r 
— E Co- fine. Tang. | Co- 
O 0 — — 1 
1 3 pa 9. 9782 1 19. 51178 | — Secant. Co ſe 0 
> | 49076 T — 
| 4907 97812 [ 437 I79 | 10. 5100 8 5 
3 4 5126 79 0218 51002 by | 
1 | ol wel ee IE] j 
9780 94 5092 <8 if 
134 367 K — 4 2 50885 | 5 19 
6 | 8 0 U 
7 | 49269 15 51435 3856 o 02200 30839 56 | If 
| 49308 | 97788 e oa | 
[9 {49397 97783 | 22287 2 . | 
10 19. — — ö Z | 2212 / | 
| ur | 9 1 18 J- $1606 WE. "1 OWL, Rel on 
ts 1-06 24 97775 | 51648 10. 48394 | 10. 022 __30653 — fl 
you 4 48352 | 221 | 10. 506 5 1 
13 J 49500 444 4 51691 ** 92225 24 | | 
14 | 495 97767 517 48309 0222 $2575 179 [ 
15 3 97763 7 48266 ons 50538 48 | 
I 51818 zag 38957 | | 
oe 2915 97754 86 48181 © 37 50461 40 14 
49654 q 521861] 437 224r 50423] 45 1 
18 6 97750 5190 | 39 02246 123 451 WF 
3 n 48097 | o22 50385 | 44 1 
42239 29277424 ” 48054 | 50| $0346 | 43 1 
20 —— $1988 | 02254 4x 
9. 49768 9. — 4807 2 50308 42 = i 
21 | 498 97738 | 9+ 520 O2258 | 0 
9806 | 30 | 10, 4796 ee 4 1 "3 | 
22 97733 520 7969 10. 02262 — il 
49840 — 73 | 47 2 | 10. 502 | 
23 97729 821 927 02466 32 | 4© 
2 49882 97725 521151 473885 8 50194 39 Il 
e S2157 | 47843 21] 0154] 35 | 
| 26 49955 97717 2422 47805 pp. 50118 | 37 
by 49996 | 97722 | 32284 37883 58] 36 
12 50034] 97708 STARE 45716 | ag, 50042 
Fi * 770 52 26 77 C228 + 35 
| 29 3 97704 52368 27674 022 Je 4 
| 50110 | 97700 * 5 Rene" 49966 | 35 
* 9. 50148 97690 e er 2 ee 49928 | 32 
bea 970g: -52452 | 10:47545 | 10.0230 Wi 1.2% 
50223 9768 / 52494 47506 Pp 304 | 10» 49852 30 
N 3 50261 57685 2 | 47464 8 49815 29 
* 50298 6 577 7422 e 49777 | 28 
26 5 2280 = 47380 —_ 49739 | 27 
8373 6 5 47338 49702 26 
4 33 1 Zone 38 . 
38 |} 50448 1 97662 32745 7255 e 
8 976 59 52757 47213 2 49539 | 23 
40 9.5 50 523 7 4s „ 47171 92243 49551 22 
3133 97649 "5870 | Tire Teer —22514 | — 
Hu 50598 | 97645 $2912 | 47689 F08047-[ 30 09477 Þ- nt 
50635 97640 52953 | 47046 2257 49439 | 12 
44 | 50673 97636 5925 47005 ©2355 4040 | 15 
45 { 50710 4 * 53937 46963 02360] * 49365} 27 
8 — 2 $3078 46922 0g 49327 | 16 
47 | 88385 45164 WY i» wh "ed WER, cos + 
4 | 50821 has 531617 46829 2372 49253 14 
2. 88 „ 
e eee canes | eee 5 
„ 97606 ee IS ELEC I-40--02ZH0 — 
= 50970 6 1 83327 4667 * 10. 4910 10 | 
97 O2 268 7 C220 = 
| 53 51006 | 97597 5339 46632 ke 49067 9 
54 | 51043 | 97593 r 84 
ens 97559 $3459 | 46550 l 
N 5 51117 9758 3 46508 el. 48957 6 
ö 8 1 51154 97580 3533 46467 | 02416 438920] 5 
58 | 51191 [ 97576 $3574 | 46426 l 
1 27 51227 | 97571 2628 46355 2 45346 | 3 
. Co- tine. [F 1 95 46303 9-464 45772 I 
ine, Cot — 22473 8 
— ang. | Tangent, | Co-1 * by 
71 Degrees &-fecan, | Secants. | Ti. 


— _—— 
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326 A Table of Artificial Sines, Tang. and Sec, 19 Degrees. 


— F tang, Secant, Co-ſecan, | 
Sine, Co- ſine. | Tang. | * . . 10. 48736 60 
| 54 6 7 10. 46303 | 10. o2433 . 
O 9.51264 f 9. 97507 9 23770 | 46262 | 02437 | 48609 22 
I 52303-8979 : | 23996 46221 02442 | none 3 
yr 222 53820 46280 2446 45 : 28 
3 21 97557 53861 46139 02450 } 425 9 4 
4 51411 9755 | 90 46098 24551 48553 
6 | 51484 6b . 3 46016] 02463} 42470 1 
; 1 4 54024 45975} —_—_—y 22 51 
q $ | 995% boo” 54065} 45935 n 
KIF ee 10. 02477 f 10. 48371 50 
IO | 9s 51629 19. 448 9+ mm 8 255 | 02481 49334 48 | 
| rr b 51666 97519 187 45812 02485 48298 
| 12 | 57702 4 97514 | 24428 | 40992 02490 | 48262 47 
13 51738 45 49716 4573 62494 2525 * 
| 4 | 5774 375 | 24309 425ʃ5˙[ 2335 42157 45 
15 ö 51811 ö 975 ] $4350 | 45650 o2 503 1 5 23 
16 51847 97457 _ 45609} Cage 4 177 43 
ny os Pat ol Boy o2516F 488454 
19 | 5955 —= | 10. 45483 10, 02521 10. 48009 | 40 
9. 51991 | 5.97479 9. $4512 | 10-454 g 73 39 
20 | 9+. 5199 j 99 84552 45448 ©2525 479 | 33 
=] nl nel e 
— * 274 54533 | 45367] 02534 47863 36 
3-33 6 4532 ©2539 
24 | $2135] 97461. a | 2543] 582 1 
„ e. | 45246 02547 47793 
7452 54754 > 81 33 
| 26 52207 | 97 8 54794 45206 O2552 4775 | 32 
| 28 $227 | 97444 $4875 | 45125 o2561 47 
29 52314 | 97439 — 8 28. 02565 IO. 47650 | 304 
| omg Hp 5 | 9- 54915 | 10. 45005 | 61 29 
130 | 9: 523494 9+ 90995 | 54955 45%5 02570 N J 28 
| 31 52385 — 9 45005 | 02574 47579 | 8 
32 524211. 974 N 44965 02579 47544 | 8 
| | 2456 97421 55035 8 47508 5 
33 5 | i7 | 55075 44925 9 2 25 
134 | 52492 1 55175 | 44385 02588 4747 | + 
- 5 $0. <-4 B44] 55155] 445455 62592 — 4 23 
136 52563 8 | 5195} 44805 02597 22 $i 
432 52598 [ 97403 5 —4 44765 8201 47366 
8 | 52034] 97399] 552 | 72 5 02606 47331 | 21 | 
| 3 52669 | 7394 n 1 = 2 * $5 10. 47295 20 1 
9. 52705 9. 97390 9.55315. 10. 2 5 02615 47260 19 
I 95 55355] 44645 n 
14 J 52740 97325 | 55395 44605 26191 47 25 = 
42 52775 973 4 5424 | 44566 02624 47189 | * 
43 52810 9737 5 * 44526 [ 02628 N 47154 | | 
{ 1 52846 973721 35474 6 47119 } 15 
+4 5 67 5514 | 44456 9237 8 1 
| 45 £2881 44544 S. 49 44446 02637 470 + | ot 
149 | 52916] 973621] 555 | 07 02642 47049 | 13 
* | $2951] 97358 55293 | —4 02646 47014 12 
138 | 52935] 97353 t 4692811 
149 8530211 ä D 10.4428 TO : 02656 10. 46943 10 
= | 9: 53950 | 9: 97344 | 9-557 - ie 
991 973404 5575 66 46873] 8 
| 51 $309 | 55791 | 44209 02665 a 7 
152 | 53126, r | nt. 
| 53 $3161 4425 | 5870 | 44130 | 02674 4 >, 
154 53196 9732 5 * 44090 02678 46769 5 
| 53231 | 97321 | 5591 2683] 46734] 4 
18 66 | 97317] 55949 4405t = "4 
q53* | 532 7312 | 55988 |3O4gorr | o268 4 
173 2226 8 56028 43972 2 456 8 I 
59 | . 93970 9 e 56 109 43893 | 02701 1 
. 2 | ng. | Tangent. | Co-fecen. | Secant. 
Fe Co- fine, Sine. Co-tang, 


70 Degrees, 


wed hd 


* 


| O 
3 8 00 Gn 
9 


[=] 


14 


A Table of Artificial Sines, Tang. and Sec. 20 Degrets, *7 


— —  — 


M. | Sine, Co- ſine. Tangen, | Co-tang, Secant. Co- ſecan. 
1 9- 53495 | 9+ 97299 | 9. 56107 W 43895 10. 22764 19+ 46595 
I 53449 | 97294 | 56146 43254 _—_ 465 5 
2 | 53474] 97289 | 56185 | 42814] 827 46525 
3 53599 | 97285 | 56224] 4377 02715 45491 
4 53544 97280 £6264 } 43736 | 02720 | 46455 
5 | $3578] 97275 56303} 43597 F 02724} 4042. 
6 $3613 97271] 76342h 43658 02729 | 46387 
7 | 53647] 97266] c6381h 436 oz724h a6353 
. eee 
9 5371 97257 5 47 þ 2743] 2 
10 | 9. 53751 | 9.97252 19. 56498 | £0 43508 | 10. 02748 | 10. 0p 
11 53755 97248 30537 | +6 oh | 2 25785 
13 5356 | 97238 661; | 43383 | 02762 | 46146 
14 53888] 97234] 56654 | 43346 þ nd ons > rhe 
"3,4 S041 $9209 y 56693 43307 En 2 7 
16 53956 þ 97224] 56732 $3999 j 92735 16545 
17 33991 97220} 56771 4322 | WIT „ 
s e eee eee 
19 54059 2 51 2789 5 
. = | — 1 — — 
20 [9.54093 9. 97206 | 9.50887 1. 43113 J 10. 2794 10. 45907 
FN e ee e, WC] BEE 
T1 
125 54195] 97192] 57003 4299 _ 225 
TTT. 
| 10 2 —— , 42880 02822 | 45703 
27 54331] 97173] 57158 42842 } __— | 45669 
28 | 543565] 97168] 57197} 2 | — 45635 
39. } £2398 ]27793 þ 574354. _ 42755 —— | 4 
9. 54432 9.97159 6727 10. 42726 lo. 2841 10. 45567 
31 54466 2 97154 : $7313 | 42688 ©2846 45534 
32 54500] 97199] 57351] 44 _— 45500 
33 54534 5 57389 42 55 454 
34 54567] 97149] 57428 42572 Lade 45433 
35 54601 97135 | 57466 | 42534 02505 45399 
36 54635 [ 97130h 5754 42496 er Log $5993 
37 54665 4 57543] 42457 on”, p44 
TTT 
3 54735 9 57 2 | 52 
49 9. 54769 | 9.97171 9. 57658 | 10. 42342 | 10. 02889 10. 45231 | 
TTC 
+2 £4336 | 97102 57734 * . 
o 999 | 97997 —_ 2190 02903 | 45297 
44 $4903-| 97092 2 2425 oo pi 4 
45 54936 97087 2205 215 e #-  45ont 
46 $4909 | 97083] 57887 1 
47 55003 ol 22235 | 933 Danes | 42064 
48 55036 | 9707357963 + 02947 $4994 
49 55069 97065 $3001 41999 —— — — 
50 9.55102 9.97063 9.58039 10. N * + : 
| nil ol Mruel  4anbel onde aqtnrf 
52 | 55169 | 97054 58175 . 5 fide 
53 55202 97049 58153] 41047 34 4 £ 
0 8191 41809 02956 44795 
WT: 14 — 8 | 41771 | 02961 44732 5 
56 3 | 97034 58266 $1732 22965 22525 > 
6 02972 
7 | aol ol eel ct ee thn 2 
- 6 02980 44600 I 
59 | 55400 | 97020 $8380 * + 4, „ 
— 55432 [ 97518 | 5847 5 EY LY 
wo Co-fine. Sine, Co-tang. | Tangent, | Co-lecan, Secant, . 
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72 A Table of Artificial Sines, Tang. and Sec. 21 Degrees. 


mt... 


— Ä—— 


M. Sine. Co- fine. Tangen, "Co-tang. Secant. JCo-Trean, | 2 
9 | 9+ $5433 9.97015 | 9.55418 f 10. 41582 | 10. 02985 | 10. 44568 | 60” 60 
I 55466 | g7oro 58455 41544 299% 44534] 59 
j * | 55499 | 97005 | 58493} 475%] 02994] 44501 | 38 
13 55531 | 970 [ 58531 41469 ©2999] 44468] 57 
+ | 55554] 96996} 58569} 4rqzif ozoog| 44436] 56 
W-. $5597 | 96991 | 58606 17——— Py 5s 
1 6 55630 96986 58644 41356 03014 44370] 54 
Is, 55663 96981 58681 41318 03019 44337 53 
| 8 55695 96976 58719 41281 03023 44305 52 
9} _$572S 1 96971] £58757] 41243 03029h 44272 [ Fr 
10 9. 9. 55761 9. 96966 - £8794 | 10. 41206 | 10, 03033 |] 10. 44239 | 50 
55793 96962 58832 41168 03038 44207 49 
53826 96957 | 58369 41131 03043] 44174] 48 
$5358 96952] 58907 41093] 03048] 44142 [47 
$5591 | 96947 | 58944 41056 03053} 44109 46 
55923} 96942 | 58981] 41019 3058] 440% 45 
55956 96937 59019 40981 63063 44044 44 
56988 96932 59056 40044 23068] 4012 gz 
56021 | 96927] 59093 40906 03073] 43979] 42 
56053 | 96922] 59131 40869 03078} 43947] 41 
9. 56085 | 9.96917 | g. 59168 | 10. 40832 | 10. 03083 | 10. 43914 | 40 
56118 9692] 59205 | 40795 | 03088] 43882} 29 
5018 | 96907 | 59243} 40757 03093} 43540} 38 
56182 | 96902 59280 40720 03297 43313} 37 
56215 96898 89317 4068 3 03102 43785 36 
56247 | 96892] 59354 40646 03107 | 43753] 35 
56279 96888 59391 40609 03112 43721 } 34 
56311 96883} 59428 40571 031171 43689 33 
56343] 96878] 39466 40534 31224 43657] 32 
$6375 | 96873] 59503 40497 | __03127] 43624] 31 | 
9. 50407 | 9. 99868 | 9. 59540 | 10. 40460 | 19. 03132] 10. 43592 | 30 
| 31 56440] 95563] 59577 40423 031371 43560] 29 
32 56472 968 58 59614 403861 03142 43528 | 28 
133 $6504 | 96853] 89651 40349 03147] 43496] 27 
34 56535 | 96848 | 59688 40312 o3152] 43464 26 
q 35 56568] 96843] 59725 40275 ozt57] 43432] 25 
36 56599 96338 59762 40238 | 03162 | 43400 | 24 
37 56631 | 96333] 59798 4% 4 | 03167 43369] 23 
38 56663 [ 96828] 59835 40165 031724 43337 | 22 
39 | _56695 | 96823) 59872 | _ qorab] _ozr77) 4zzog| ar 
\ 40 | 9. 56727 | 9.96818 | 9. 59909 | 10. 40091 10. 03182 10. 43273 20 
| 47 56759 96813] 59946 40054} 3187] 43241 | 19 
42 56799 | g6808] 59983 40017 3192] 43210] 18 
43 56822 96803 60019 39981 ö 31971 43178] 17 
44 568 54 96798 60056 39944. 03202h 43146 | 16 
145 56885 | 96793 60093 39907 03207] 4z114} 15 
| 46 56917 | 96788 | 60130 39870 03212 43083 | 14 
47 56949 96783 60166 39834 032171 43051 | 13 
48 56980 96777 60203 39797 03222 43020 12 
49 $7012 96772 | 60239 39760} 3222]. 42988] 11 
59 | 9.57043 | 9.96767 | 9.60276 | 10. 39724 | 10. 03232 |10.42956 | 10 
51 $7075 96762 60313 39687 03238 42925 9 
52 57107 | 96757 | 60349 39651 03243] 42893] 8 
53 57138 96752 60386 39614 03245 42862 7 
54 57169] 96747 | 60422 39578 03253] 42830} 6 
55 57201 | 96742 | 60459 39541 03255} 42799] 5 
56 $7232 | 95737] 60495 39595 03263] 42765] 4 
77 57264 96732 60 5 32 39468 03268 42736 3 
5 $7205 | 96727] 60568 39432 03273] 42705] #3 
59 $7326 95722 60505 39395 03278 42674 I 
bo $7357 | 96717] G6obar | 39359] . g2642) 0 | 
by Ca-ine, |- Sire, | Co-tang. | Tan-eat. | Co- ſecaen. | Secant . 
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A Table of Artificial Sines, Tang. and Sec. 22 Degrees. 329 


67 Degrees. 


N. Sine. [Co- fine. { Tangen. [Co tang, I Secant. , Co ſecan. 
5 9.57357 9.66717 9. 60641 | 10. 39359 19.82 10. 42642 60 
1 57389 9671 60677 39323 03288 42611 | 59 
2 57420 g%670 60714 39286 03294 42570 | 58 
3 $7451 | g6701 | 60750 39250 03299 2559 | 57 
4 $7432 | 96696 | 60786 39214 03304 2518 56 
3 57514 96691 60822 39177 03309 42436} 55 
6 $7545 | 96686 | 60859 39141 03314 42455] 54 
7 57576 | 96681 | 60895 39105 03319 42424] 53 
8 $7607 | 96676 | 60921 39069 04324 42393 | 52 
9 57638 } 96670 60067] 39-33] 03329] 42362 [ 57 
ro | 9.57669 9. 96665 | g. 6roog 10. 359% | 10.03335 | 10.42331 1 
iS $7750 | 96660 61040 | 35960 03340 42300 | 49 
12 $7731 | 56055 [ 6076 35924 03345 42269 | 48 
13 $7762 | 96650 61112 38888 03350 42238 | 47 
14 $7793 | 99645 61148 38852 03355 42207 | 46 
15 57824 | 96639 | 61184 38816 03360 2176 45 
16 57354 | 96634] 61220 33789 03366 42145 | 44 
17 57885 95629 61256 38744 03371 42115 43 
13 57916 | 96624] 61292 35708 03376 42084 | 42 
19 $7947 | 96619 61328 38672 03381 42053 | 41 
20 | 9. 57975 9. 96614 | 9.61364 | 20. 33636 10. 3386 | 10. 42022 ] 40 
21 58008 | g6608 61400 33600 03391 41992 | 39 
22 538039 96603 61436 33564 C3397 41961 | 38 
23 53070 | 96598 61472 38528 | ©3402 41939] 37 
= $8100 | 96593] 61508 38492 03407 41899 | 36 
25 58rz1 | 96588 | 61543 38456 03412] 41869 ] 35 
26 53162 | 96582 61579 33421 03418 41838] 34 
27 58192 | 96577 61615 38385 03422 41808 | 33 
28 58223 9572 61651 38349 03428 41777 | 32 
29 58253] 96567} 61687 33312 03432 41747 | 3i | 
30 | 9. 58284 [9.96561 | 9.61722 | 10. 38273 | 10.03438 | 10447716 | 30 
31 58314] 965 56 61753 38242 02444 41686 | 29 
32 |} $8345] 96551 | 61794 33206 03449 41655 [ 28 
33 58375 96546 61829 38170 23454 41625 | 27 
34 58406 | 96541[ 61865 33135 ©3459 41594 | 26 
35 58436] 96535] 61901 38099 03464 41564] 25 
36 58466 96530 61936 38063 03470 41533] 24 
37 58497 | 96525] 61972 38028 03475 41503 | 23 
35 $3527 | 96519} 62008 37992 03480 414731 23 
39 58557 | 96514] 62043 | 37957 03486 41443] 21 
40 | 9. 58588 1 21 9. 62079 | 10. 37921 | 10. 0341 . 20 
41 58618 96504] 62124 37836 ©3496 41382 | 19 
42 58648 | 96498 62150 37850 03502 41352 | 213 
43 5867 96493 6218 5 37815 03507 41322 | 17 
44 53708 | 96488 62221 37779 03512 41291 | 16 
45 58739 | 96483 62256 37744 03517 4126r] 15 
46 58769 96477 62291 3770 03523 412311 14 
47 538799 | 96472 } 62327 37673 03525 41201 | 13 
48 588291 96466 62362 376381 03533 411711 12 
49 588591 96461 62398 370602 03839 41141 11 f 
50 | 9. 58889 9. 96456 J 9. 62433 | 19. 37567 | 10. 02544 | 10-4HIIL 10 
$I 58919 96451 | 624638 37532 93549 41081 9 
52 53949 | 96445 | 62504 37496 03555 41951 
$3 |. 979 | $6440 | - baczo. | - 37461 $ © — 0a5h0J«  qroarh. 7 
54 59009 | 96435 | 62574 37426 03565 42991 
55 59039 | 98429 | 62609 37391 03571 409611 5 
56 59069 96424 62644] 37355] 93576] 45931 4 
57 59098 | 96419 62680 37320 03581 | es 3 
58 $9128 | 96413 | 62715 37285 03537 em 13 2 
59 $9158 | 96408 | 62750 37250 03592 40 
60 $9188 | 96402 62785 | 37215 03597 40512 Sj 
Co- fine. | Co-rang | Tangent | Co-ſecan. | Seca vt, A. 
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330 ATable of Artificial Sines, Tang. and Sec. 23 Degrees, 


M. Sine, Co- ſine. [12 angent. Co-tang, } Secant, Co-ſecan. 2 | 
oO | 9. 59185 | 9.96403 9.2785 | 10.37215 | 10. 03597 | 10. 40812 | 6 
I 59217 96397 | 62820 37180 03603 40782 | 59 
2 59247 | 96392 ] 62855 37145 03608 40753] 58 
3 | 539277 96386 | 62890 37109 03613 40723 | 57 
4 59307 | g6351 62925 37074 03619 40693 | 56 
5 39336 96376] 62961 37039 03624 40664 | 55 
6 59366} 96370] 62996 37004 | 03630 40534 | 54 
7 593951 99364] 6303t 35969 03635 40604 | 53 
8 ee 36934 03640 40575 | 52 
9 | $9455} 96354] 630] 36899 03646 4054557 
10 | 9- 59454 | 9: 90349 | 9. 63135 | 10. 36864 | to. 03651 | 10.40516 | 59 
It $9514 96343 63170 36830 | 03557 40486 } 49 
12 59543 | 96338] 63205 36795 03662 40457 | 48 
13 59573] 96332 63240 36760 03667 40427 | 47 
14 £9602 96327 63275 36725 03673 40398 | 46 
I; 59632 96322 | 63310 36690 | 03678 40368 | 45 
16 | 59661 96326 63345] 36655 | o3634 | 40339 | 44 
17 59690 | 96321 | 63379 36620 03639 40310 | 43 
18 } 59720 96305 63414 36586 03695 40280 | 42 
19 590749 96300 63449 36551 03700 40251 | 41 
20 } 9. 59778 Þ 9. 96294 | 9. 63484 | 10. 36516 10. 03705 | 10. 40222 | 40 
21 59807 96289 63518 36481 0371 40192 39 
22 59837 96284 63553 36447 03716 40163 | 38 
23 59866 96278 63588 36412 | 03722 40134 | 37 
2.4 598951 96273} 63623 36377 | 03727 4010536 
25 $9924 | 96267 | 63657 36343 ©3733 40076 | 35 
26 59954 | 96262 | 63692 36308 03738 | 4006 34 
2 59983 96256 63726 36273 03744 4goor7 | 33 
128 600121 96251 63761 36239 | 03749 | 399388 | 32 
| 29 Coogr | 96245 63796 36204 ©3755 39959 | 31 
30 9, 60070 9. 96240 | 9.63830 | 10.36170 | 10.03760 | 10. 39930 30 
31 boogg 96234 63865 36135 03766 39901 | 29 
32 60128 96229 63899 36101 0377 39872 | 28 
33 60157 [ 96223 | 6393 36066 03777 398434 2 
34 60186 96218 63968 36032 03782 39814 | 26 
35 650215 g6212 | 64003 35997 03788 39785 | 25 
36 60244 | 96207 | 64037 35963 03793 39756 | 24 
137 60273 gbzot | 64072 35928 03798 39727 | 23 
38 60302 96196 64106 35894 03804. 39698 | 22 
29 60330 96190 64140 36860. ©3810 39669 | 21 
| 42 | 9+ 60359 | 9. 96185 | 9.64175 | ro. 35325 10. 03815 | 10439641 | 20 
| 41 60388 90179 64209 35791 03821 39612 | 19 
2 60417 | 96173 | 64243 35757 03827 39583 | 18 
| 43 60446 | 96168 | 64278 35722 03832 39554 | 17 
} 44 60474 96162 64312 35638 03838 39525 | 16 
145 65503] 96157 64346 356544 3843] 36497] 15 
145⁵ 60532 [ 96051 | 64381 35619 03849 39468 | 14 
47 60561 96146 | 64415 35585 038551 39435] 13 
| 43 60589 96140 64449 35551 03860 394111 12 
| 49 60618 96135 64483 35517 03864 39352 11 
| 52 | 9-60646 9.967129 | 9.64517 | 10. 35483 | 10.03871 | 10. 39353 | 10 
| 5r | 60675] 96123] 645352 | 35448 | 63876 393259 
52 60704 96118] 645861 35414 h 03881 39296 8 
153 60732 96112 64620 35380 ©3388 h 39268 7 
540761 96107 | 64654} 35346 03893] 39239] 6 
155 ; 650789 96101 | 64688 | 35312 | 03899 39211 5 
| 56 60818 96095 | 64722 35278 | 03904 | 39182| 4 
152 | 60846} 9609 64756] 35244 F 03910 39754 3 
| 53 60374 | 95084] 64790 | 35210, | ozg16| 39125| 2 
59 bogoz} 95079 | 64824} 35176 ©3921 39997 | 1 
bo 60931 96073 64858 | 35142 03927 | 39069 © 
Co-tire, Sine, | Co-tang. | Tangent, | Co-ſecan, | Secant. M 
Es 66 Degrees. | 
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A Table of Artificial Sines, Tang. and Sec, 2 4 Degrees, 
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| NI. | Sine. Co ſine. | Tangen. | Co-tang. Secant, | Co-ſecar., | 
o | 9- 60931 | 9.96073 | 9. 64858 | 10.35142 | 10. 03927 . 
I 60980 96067 wy 35108 03932 — 445 * 
| 2 6og68 | 96062 | 64922 35074 03938 39012 58 
3 61016 | 96056 64960 35049 03944 38984 57 
4 61045 96050 64994 35006 03949 38955] 56 
5 61073 | 96045 | 65028 34972 | 03955 38927 | 55 
6 61101 96039 65062 34938 03961 38899 | 54 
E 61129 90032 65096 34904 03967 33871] 53 
8 61x58 96028 65130 34870 03972 38842 | 52 
1 9 61189 96 022 65164 | 34336 ©3978 28514 | 51 
Io 9. 612149. 96016 | 9.05197 | ro. 34803 | 10. 03983 10. 387860 50 
1 it 61242 96011 | 65231 34769 03939 38758 | 49 
| 12 61270 96005 65265 34735 03995 38720 48 
BE 61295 | 95999 | 65299 34701 04000 38702 | 47 
14 61326 | 95994 | 65333 34667 04006 386741 46 
125 61354 | 95938] 65366] 34634] ogorz] 358645 as 
16 61382 95982 65400 34500 04017 386171 44 
17 61410 | 95977 | 65434 34596 | , 04023 35559 | 43 
18 61428 G5971 65467 34533 04029 38351 | 42 
2 61466 9298588 24499 | 404] 38533 [41 
120 9.67494 9.95900 9- 05535 | 10. 34465 | 10,04040 10. 38506 | 40 
121 61512 95954 65568 34432 04046 33478 39 
122 61550 95948 6 $602 | 34308 04052 38450 | 38 
23 615738 | 95942 55636 34364 | 04057 38422 | 37 
1 24 61606 95937 65669 34331 ©4063 383941 36 
25 61634 95931 65703 34297 ©4069 353906 | 35 
26 61662 95925 65736 34264 ©4075 38335 | 34 
| 27 61689 | 95919 65770 34230 04080 383111 33 
128 61717 95914 65803 34197 04086 38283 32 
29 61745 | 95908 | 65837 34163 04092 35255] 31 
30 | 9.61773 | 9.95902 | 9. 65870 | 10, 34130 | 10. 04098 | 10. 38227 30 
131 61800 = 95896 65904 34096 04103 38199 | 29 
| 32 61828 95591 65937 34063 ©4109 38172 | 28 
| 33 61556} 95585 | 65974 34029 04115 38144 27 
3+ 61883 958791 66004 33996 O4121 33117 | 26 
| 35 61911 95873 66038 33962 04127 38089 | 25 
36 | 61939 | 95868 | 66071 33929 | ©4132 3806r | 24 
37 61966 95862 66104 33296 04135 38034 ] 23 
| 35 61994 | 95856 66138 33362] 04144 38006 | 22 
39 62021 95850 | 66171 23829 04150 37979 | 21 
49 | 9. 62049 | 9. 95844 | 9. 66204 | 10. 33796 | 10. 04155 | 19. 37951 | 20 
41 62076 95838 66238 33762 04161 37924 | 19 
42 62104 98833 66271 33729 04167 37896 | 18 
43 62131 95827 66304 33696 04173 37869 | 17 
44 } 62159 95821 66337 33662 04179 27841 | 16 
45 62180 95815 66371 33629 04185 378141 15 
46 62213 95810 66454 33596 04190 37756 ] 14 
47 62241 95804 66437 33563 04196 | 37759 | 33 
4 4 62268 95798 66470 33530 04202 37732 * 
49 62296 95792 66 503 33496 04208 37704] 1! | 
50 | 9g. 62323 9.95786 | 9. 66537 | 10. 33463 | 10. 04214 | 1c. 37677 | 10 
SI 62350 95780 66570 33430 04220 37659 9 
52 62377 | 95775] 66603 33394 | 04225 37623] 8 
53 62405 95769] 66636 33367 042.31 37595] 7 
| 54 62432 | 95763] 66669 33331 04237 37565] 6 
155 62459 957571 66702 33298 04243 37541] 5 
56 624%6 | 95751] 66735 33265} 04249 27514] 4 
$7 62513] 95745] 66765 33232 | 04255 374%6} [3 
$8 | 62541 | 95739] 66501 33199 | oqzbr] 37459] 3 
59 62568] 95733] 66834 33166 ©4266 374324 1 
j 60 62595 95728 66867 33133 | 4222 27405 0 
Co- ſine. | Sine, | Co-tang, | Tangent. Co- ſecan. Secant, M. 
65 Degrees, | 
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232 A Table of Artificial Sines, Tang. and Sec, 25 Degrees, 


5|o 0004 Gn + ww Þ » IE 
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Sinc. Co- ſine. | Tangcn. } Co- tang. | Secant. } Co-ſecan. | 
9. 62595 | 9.95728 | 9.66367 10. 33133 10. 04272 | 10. 37405 
62622 95722 6690c 33100 04278 37378 
62649 95716] 65933 33067 04234 37351 
62676 | g5710| 66965 33934 ©4290 37324 
62703 | 95704 | 66999 33001 04296 37297 
62730 95698 67032 32968 ©4302 37270 
62757 | 95692 _— 32935 04308 37243 
62784 95686 6709 32902 ©4314 | 37216 
62811 956%0 67131 32869 04320 37189 
62838 95674 67163 32836 04326 37162 
9. $2365 | 9.95668 9. 67196 | 1c. 32804 | 10. 04332 10. 37135 
62892 95662 67229 32771 04337 37108 
62918 95657 67262 32738 04343 37082 
62945 95651[ 67295 32705 ©4349 37055 
2972 95045 67327 32672 04355 37028 
62999 95639 67360 32640 ©4361 37001 
6302 95633] 67393 32607 04367 | 36974 
63052 95627 67426 32574 04373 36948 
63079 9562.1 67458 32542 04379 26921 
63106 | g56rs| 67491 32509 04385 263894 
9. 03133 | 9. 95609 | 9.67524 | 10. 32476 | 10. 04391 | 10. 36867 
63160 95603 67550 32444 04397 36841 
63186 | 95597 | 67589 32411 ©4403 36814 
63212 95591 67622 32378 04409 36787 
63239 | 95585 | 67654 32346 04415 36761 
63266 95579 67687 32313 04421 36734 
63292 95573 67719 32281 C4427 36708 
63319 95567 | 67752 32248 ©4433 36681 
63345 95561 67785 32215 ©4439 36655 
63372 95555 67817 32183 04445 36628 
9.63398 | 9.95549 | 9.67850 | 10. 32150 | 10. 04451 | 10, 36602 
63425] 95543] 6788 | 32118 | 64457 36575 
63451 | 95537 | 67915 32085 04493 36549 
63478 95531 67947 32053 04469 36522 
63504 95525 67979 32020 04475 36496 
63531 [ 95519 68012 31988 04481 36469 
63557 | 95523] 68044 31956 04457 36443 
63583 95506 68077 31923 04493 36417 
63610 95500] 68109 31891 04499 35390 
63636] 95494] 68142 31858 04505 36364 
9. 63062 | 9.95488 | 9.68174 | 10, 31826 | 10. 04511 | 10. 36338 
63689 [ 954821} 68206 31794 04518 36311 
63715 | 95476 | 68239 31761 04524 36285 
63741 | 95470 | 68271 31729 04530 36259 
63767] 95464] 68303 31697 04536 36233] 
63793] 95458 | 68336 31664 04342 | 36206 
63820 95452 68368 31632 04548 26180 | 
63846 | 95446 | 68400 31609 04554 36154 
63872 95440 68432 31568 04560 36128 
63598 | 95433]. 68465 21535 04.566 39102 
9.63924 | 9.95427 | 9. 68497 | 10. 31503 | 10.04572 | 10. 36076 
63950 | 95421] 98529 31471 04579 36050] 9 
62976 95415 68561 31439 04585 36024 8 
64002 | 95409 | 68593 31407 04591 359981 7 
64028 [ 95403 | 68625 31374 04597 35972} 6 
64054 | 95397 | 68638 31342 04603 35946} 5 
64080 | 95391 68690 31310 | *- 04609 35920 | 4 
64106 | 95384 | 68722 31278 ogbts | 35594] 3 
64132 | 95378] 68754 31246 04622 35868] 2 
64158 95372 68786 312714 h 04628 35842 I 
64184 95366 68818 31182 04634 35816 O 
Co- fine, She. Co-tang. | Tangent, Co- ſecan. Secant. 5 M. 
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A Table of Artificial Sines, Tang. and Sec, 26 Degrees. 


333 
N. Sine, |} Ce-Hne. Langen. Co-tang, I Secant. Co ſecan. 
10 49.4184 9. 95366 | 9.68818 | 10. 31182 10. 04634 | 10. 35816 | 60 
x 64210 | 033601 58880 [ 37149 C4640 3579 59 
12 64236 95354] 68832} 31118 04646 35764 58 
3 | 64262 | 95347 63914 31086 04652 35738 | 57 | 
4 64288 95341 68946 31054 04659 35712 | 56 
5 | 64313 95335 68978 31022 04665 35656] 55 
161 64339 | 95329] Ggore 30990 04671 35661] 54 
7 | 64365 | 95323] 69042 30956 04677 35635] 53 
8 64391 | 95317 | 69074 30928 04683 35609 52 
| 9 | _64416 64416 95310 69106 39894 04690 35583 51 
10 19. 9.64442 9.95304 9. 69138 | 10. 30862 10. 04696 | 10. 35558 50 
11 64468 95298 69170 308 zo o4702 355321 49 
12 64494 95292 69202 30798 04708 35506 | 48 
13 64519 | 95255} 69234 39766 04714 35481 | 47 
114 | 64545 | 95279] 69266 30734 04721 35455 | 46 | 
15 | 64571 | 95273F 69297 30702 04727 35429 | 45 
16 | 64596 | 95267] 69329 30671 04733 35404 | 44 
17 | 64622} 95261] 69361 30639 04739 35378 | 43 
| 138 | 64647 | 95254] 69393] 36 cog746] 35353} 42 
| 19 | ©4673] 95248] 69425 305375 047 52 35327] 41 | 
20 [9.94698 | 9.95242 | 9. 69457 | 10. 30543 | 12. 04758 | 10. 35302 | 40 
121 | 64724 95236 69488 30512 04764 35276] 39 
22 64749 | 95229] 69520 30480][ 04771 35251] 35 | 
123 64775 9522 09552 230448 04777 352251 37 
24 | 64%0] 95217] 69583 30416 04783 3520 | 36 
| 25 | 64826] 95270[ 69515] 30385] 64789] 35174] 35 
| -0 64851 | 95204] 69647 | 30353 04796 35149 | 34 
22 64877 [ 95198] 69679 30321 ©4502 35123] 33} 
| 28 64902 95192 69710 30290 04808 35098 2 
29 64927 95185 69742 302 88 04315 35973] 31 | 
| 30 9.64953 | 9.95179 | 9.69774 | 10. 30226 10. 04521 1 | 10. 35047 30 | 
31 64978 | 95173 9805 30195 04827 35022 | 29 
32 65002 95166 69837 30163 04833 34997 | 23 ] 
33 65029 95160 | 69868 30131 04845 34971 | 27 
24 65054 95454 69900 30100 04546 34946 | 26 
35 65079 95148] 69932 30068 048 52 34921] 25 
36 | 65104} 95141] 69963 30037 og859] 34896] 24 
37 65130 95135 69995 30005 04805 34870 23 
| 33 | 65155| 95729] 70026 29974 04871 34%45| 22 | 
| 39 J 65180 95122 70058 29942 04878 34820 21 
| 40 9. 65205 | 9.95116 | g. 70089 | 10.29911 | 10. £4534 | 19. 34795] 20 | 
41 65230 95110 70121 29879 o48 90 34770 19 
| 42 65255 95103] 70152 29848] 04897 34744] 18 
143 652817 95097 70184 29316 04993 34719] 17 
44 65306 | 95090 | 7021s 29785 0499 24694 | 16 
45 | 65331 95084] 70247 29753 ©4916 34669] 15 
46 65356 95078 70278 29722 04922 34644 } 14 
47 65381 95071 70309 29690 84949 34619] 13 
48 | 65406] 95065] 70341 29659 ©4935 34594] 12 
E 
50 9. 64456 | 9.95052 9. 70404 | 10. 29596 | 10. 04948 | 10. 34544 | 10 | 
{ 51 64431 | 95046 | 70435 29565 ©4954 34519] 9 
52 | 65506 | 95039 | 70466 | 29534} 49% 34494] BY 
53 | 65531 | 95033] 70498 29502 04967 344699 | 7 
54 65556 95027 70529 29471 ©4973 34444 | © | 
| 55 65530 95020 70560 29440 04980 34419 5 | 
56 | G65605 | 9514 70592 29408 04986 34395 | 4 
57 | 65630] 95 | 70623 29377] ©4993 34270] 3 
— 2 1 
58 656 5 | g5oor | 70654 29349] 04999 34345 
59 2680 | 94994. | 70685 29315 ©5005 34320 : 
4 94988 | 70717 |__ 29283} _ogor2| 34295) ©] 
2 o-ſine.] Sine, Co-tang. | Tangent. [Co- ſecan. | Secant, M. | 
E _63 Degrees. 888 *1 
_ — — ————_— 


- — 


V — — 
— — — 
— 


— — . — 
— — —— — —— 
— —— — 


— — - 
— — 


— 


- — — = 
— —u— — 
_ 1 <—_— — — ů — = 


— — — 
IS OE — 


— — 


— — — — — 


— —ä——— 


— 


334 A Table of Artificial Sines, Tang. and Sec. 27 Degrees. 


N. dine. | Co-ſine Tang-n, Co-tang. — Colbrnm. 1 | 1 
o | 9. 65705 9: 94933 9.70717 | 10.29283 | 16.05012 | 10. 34295 | 60 | iS 
I 65729 94982 J 70748 29252 05018 34270 | 59 ; 
2 65754 | 94975 70779 29221 05025 34246 | 58 | 
3 | 65779 94969] 70810 29190 | ogozt 34221 | 57 | 
4 6 5804. 94962 70841 29159 05038 34196 56 4 
5 65828 94956 70873 29127 05044 34172 | 55 
6 65853 | 94949 | 70904 29096 O505I 34147 | 54 
7 65378 | 94943 | 79935 29065 1 34122 53 
181 ©5902 | 94936 | 70966 29034 05064 | 340997 | 52 
| 9 65927 | 94920 | 70997 20003 05970 34973] 51 = 
10 9.65952 | 9.94923 | 9- 71028 | 10.28972 | 16. 05076 | 10. 34048 | 50 , 
it | 65974 | 94917 | 71059] 28947 | ozo83] 34024 49 
12 66001 94910 71090 2910 o 5089 33999 | 48 a 
13 66025 94904 | 71121 2887 05096 33974 | 47 f 
14 66050 | 94897 71152 28847 05102 33950 ] 46 ; 
I5 66075 94891 71184 28316 O5109 33925 45 l 
16 66099 94884 71215 28785 05115 33901 44 
17 66124 | 94878 71246 28754 05122 33876 | 43 | 
18 66148 94871 71277 28723 05128 33852 | 42 | 
| 19 66173 94865 71308 28692 08135 $3827 | 41 * 
| 20 9. 66197 | 9.94855 | 9+ 71339 | 10, 28661 | 10, 05142 | 10, 33803 40 
21 66221 948 52 71370 28630 05148 33779 39 
22 66246 | 94843 | 71400 28599 5155 33754 | 38 
23 66270 94839 71431 28 568 05161 337301 37 
24 66295] 94332 71462 28558 03168 33705 | 36 
2 66319 | 94826 | 71493 25507 05174 33631 | 35 } 
1 26 66343 94819 71524 25476 05181 336571 34 
27 66365 94813] 71555 28445 05187 33632 | 33 
28 66392 94806 71586 28414 ©5194 33608 | 32 
29 66416 94799 71617 23383 05200 325384 | 31 | . 
39 | 9- 66441 | 9.94793 | 9+ 71648 | 10. 28352 [ 10. 05297 | 10. 33559 30 
31 66465 94786] 71678 28321 05214 335351 29 
32 66489 94780 71709 28291 05220 33511 | 28 
33 665r3 9477 71740 28260 05227 233487 | 27 
34 66537 9476 71771 28229 05233 33462 | 26 
35 66562 94760 71802 28198 05240 33438 | 25 
36 66586 94753 71832 28167 05247 33414 | 24 
37 66610 94747 71863 23137 05253 33390 | 23 
28 66634 94740 71894 23196 05260 33366 | 22 
20 66658 | 04722 [ 71925 28075 05266 33342 | 21 
40 | 9+ 66682 | 9.94727 | 9.71955 | 19. 25044 | 10.05273 | 10. 33318 20 
| 41 66706 94720 71986 28014 05280 33293 19 
42 66730 94714 72017 27983 95286 33269 18 
43 66755 94707 72048 27952 05293 33245 17 |} 
44 66779 94700 72078 27922 05300 3322116 
45 66803 94694 72109 27891 05306 3319715 
46 66827 94687 72140 27860 05313 33i73 | 14 
I 47 66851 94530 72170 27830 05320 33149 | 13 
43 66875 94674 72201 27799 05326 33125 | 12 
| 49 66899 94667 72231 27768 25333 33101 11 
{ 50 | 9. 66922 | 9.94660 | 9. 72262 | 10.27735 | 10,05340 | 10. 33077 10 
51 66946 | 94654 | 72293 27707 05346 33054 2 
52 66970 94647 72323 27678 ©5353 33030 
53 66994 94640 72354 27646 05360 33006 7 
54 67018 94634 72384 27616 05366 32982 6 
$5 67042 94627 72415 27585 ©5373 32958 5 
56 67066 94620] 72445 27555 ©5380 32934} 4 
57 67090 94614] 72476 27524 05386 32910 3 
58 67132 | 94607, Egon. 27493 ©5393 32687} 2 | 
59 67137 94600 72537 27463 ©5400 g2863 I ; 
| 69 | _6716r | 94593 | 72557 | __ 27433 | __05406 | __ 32839 — 
ö Co fine, dine. Co-tang. Tangent. Co- ſecan. | Secant. M. 
4 . 


A Table of Artificial Sines, Tang. and Sec. 28 Degrees. 


22» 


| M. Sine. | Co-fne. ang. | Co-tang. decant. C ſecan Sr 
t 1 
{ x * 718 3487 ieee 
a | 65208 94595 | 72028 2 ö EE 32815 59 
3 | 67232 | 94573] 72659] 2734˙ 98427 2 
4 67250 945571 72689 27311 05433 327 0 25 
5 67279 945601 72720 27287 0 * $640 BE. 
2 {A | 5 * 72% 544: 32720 | $55 
7393 1 94553 72759 27255 05447 26 : 
" | 67327 94546 | 72780 27219 WIDY 48 $f 54 
3 67350 94542 72511 | 27189 05460 32648 ” 
1 67374 | 94523 72841 27150 053467 7 7 
10 9.67393 9. 4526 | »72572 20, 27128 2 3 1 = 
it | 67421 | 3450 72052 e 
12 67445 94512 72932 27068? 05487 2 48 
13 67468 94506 72963 27037 06404 11835 — 
10 67492 94499 72993 27007 | ©5501 — 1 
15 67015 475 255 : 2.508 46 
3 7515 J 94472 73023 26977 O5503 3248 45 
1 67539 94485 73053 26946 05515 2 617 4 
7 675562 | 94479 | 73084 26916] Og521 — 3 
18 67586 9447273114 26886 05 528 . = 
19 67629 94465 73144 268 56 05535 ST 41 | 
20 656 rpg . 8 — — 

* JJ 9. 944 8 Os 7 I 22 28 . 39 56, 
TCE 
22 67680 94445 | 73235 26765 oss 3 38 
23 67703 94435 73265 26935 Ky n= - | 
OY: 67726 94431 13295 26704. | 05559 32570 36 
25 | 67750 | 94424] 73326] 26674 05576 32249 35 
7 | 67773 944171 73356 25644 | 05583 22: 

a 67706 | 94419 733%6 26614 05590 3 2 
v9 78 20 94494 | 73416 26584 05596 þ 32180 4 
9 | 67842 94397 | 73446 26554 85603 32157 | 31 
39 [9.67566 | 9.94390 9.73476 | 10. 26524 10. 05610 | 10. 32134 3 
37 67389 94383] 73597 26493 o5617 | 32110 | 49 
35 | 67913 94379 | 73537 26463 05624 32087 | 28 | 
33 67936 94369 73567 26433 05631 320641 27 
34 67959 | 94362 73597 26493 05638 32041 26 | 

35 67982 94355 73627 263593 05644 18 
26 68006 427 265 73 5 44 N 25 
3 JO 94249 73057 26243 05651 319941 24 
37 63029 | 94342 73687 26313] o5658] 31971 23 
3 680532 | 94335} 73717 2638 orbbe | 31948] 2 
52 335} 3] 5665 31943 | 22 
39 68075 94228 77747 16253 85672 31928 21 
40 9. 68098 | 9.94321 | 973777 | 10. 26223} 10. 05679 | 10. 31902 20 
41 68121 904314 | 73807 26193 056860 31879 19 
42 68144 94307 73837 26163 05693 31836 18 
43 68167 q4300 73867 25133 ©5200 31832 | 17 
44 68190 94293 73897 26103 05707 31329 | 15 | 
45 68213 94286 | 73927 26073 05714 31786] 15 
46 68236 94279 73957 26-4} 05720 | 31763 | 14 
47 65259 94272 73987 26013 05727 31749] *3 
48 68282 94206 74017 25933 057 17 2 
. | 25734 317171 12 
42 68305 94259 | 74047 25953] 05741 31694 | 11 
50 [9.68328 | 9.94252 | 9. 74977 | 10. 25923 | 10. 05745 10. 31672 | 10 
51 68351 94249] 74107 25893 257551 31649] 9 
52 68374 94238 | 74136 25863 ©5762 321626] 8 
53 63397 94231 74166 25834 05769 31602 7 
54 68420 94224 74196 2 5803 05776 31530 6 
135 63443 [ 94217] 74226 25774 05733 31557] $5 
56 68466 94210 74256 25744 05790 31524 4 
[37 3 68459 | 94203 74236 25714 05797 3151113 
58 J 68511 94106 74216 2 5684 05804 31483 2 
| 59 | 63534 | 5489 74245] 25655] 888] 3140 1 
60 68557 94182] 74375 25625 6818 3144} "1 
| Co-Sine, Sine, | Co-tang. | Tangent. | Co-fecan, | Secant, M. | 
— — 4 
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335 A Table of Artificial Sines, Tang. and Sec. 29 Degrees 


—— 8 
IM. Sine. Cos tang. Tang. | Co-tang. | Secant. Co-Tecan. * 
| 0 | 9. TITS 9.94182 | 9. 74375 | 10. 25625 | fo. 05818 10. 31443 5 
sss 9477 74405 25595 05825 31420 | 59 
2 | 686033 9416 74435 25565 05532 31397 | 58 
1 68625 94161 74454 25535 583910 31375] 57 | 
4 68648 94154 74494 25506 05846 37352 [ 56 
5 | 68671 | 94747] 74524] 25476] 05853 31329 55 |} 
6 | 63694} 9440 74554 25446] c38608 31306| 54 | 
7 68716} 9413 74583 25416 o5867 | 31284] 53 
8 | 68739] gqrzb] 74613] 25387] o3874h 3126 32 | 
EN 68762 | 94119] 74643 25357] o5881r}] 3723851 
| 10 {| 9. 58784 9.94112 9,74% 10. 25322 re. 05888 10. 31216] 50 
It 63307 | 94105 | * 0768 25298 03895 31193 49 
| I2 688291 94097 74732 25268 05902 31170 | 48 
13 63352 94090 74702 25238 | 05903 31145 | 47 
14 68875 94083 74791 25209 | 05917 31125 J 46 
IS 68897 | $4076] 74%21 25179 05924 31103 | 45 
16 63920 94069 71885 | 25149 05931 310% | 44 
12 68944! ggobz| 74880] 25120] oggzs | 3rogs | 43 | 
| up 2 | 94055 74910 25099] ov5945 31035 | 42 
19 8987 94048 74939 25062 25942 31013 4r | 
120 | 9.69010 ; 9- 94047 | 9+.74969 | 10. 25031 | 10. 05959 | 10. 30990 | 40 
12 69034] 94034] 74990 25001 05966 30965 | 39 
229055 | g4gozg] 75028 | 24972] 65973] 30945] 38 
| 23 | 69077 | 94020] 75058 24942 | 63985 30923 | 37 
24 69100 94012 75087 | 24913 05987 30900 | 36 
125 69122 94005 75117 24383} o5995| 30878 "34 
| 26 69144 | 93998 h 75146 FF 24854 obooz 30356 | 34 
27 69167 93991 75178 | 24824 | o6009 30833 33 
28 69189 | 93934] 75205 24795 | obors 30811 | 32 
29 69211 93977 | 75235 24765 06023 30788 | 31 
30 9. 99234 9.93970 9. 75264 | 104 24736 | 10. 06030 to. 30766 30 
31 925 93962 75294 24706 | 06037 39744 | 2 | 
32 69278 | 9395 75323 24677 obogs h 30721] 2 
33 69301 | 9394 75353 24647 obogz | 30699 27 | 
34 69323 93941 75382 24618 o6059 30677 | 26 
| 32 69345 93934 75411 24588 05066 3065525 
3 693 93927 | 75441] 24559 06073 30632 | 24 
37 69399 93919 75479 24530 [ c6080 30610 23 
138 69412 93912 | 75309 24500 060838 | 30538] 22 
139 69434 93905 | 75329 24471 5095 30566 | 21 
| 49 | 9- 69456 | 9.93398 | 9.75558 | 10+ 24441 | 10. 06102 | x0, 30544 | 20 
41 69479 93891 75588 24412 o 109 3052111 
42 69 501 938841 75617 24383 06116 30439] 1 
43 69523] 93976} 75646] 24353 06124 3047717 
44 | $9545 86% 28576 24324] e 045515 
45 9567 | 2286225705 24295 o6138 39433 | 25 
45 | 69589] 93855] 75734] 24265] 6145 30411 14 
47 69611 93847 75564 24236 061 52 30389 13 
48 69633 | 93840] 75793] 24207 06160 30367 | 12 
49 69655 93833 75822 24178 06167 30345 | 11 þ 
50 | 9. 69677 | 9- 93825 | 9. 75852 | 10. 24148 |] 10. 06174 | 10. 30323 | 10 
51 69699 | 93818 75881 24119 06181 30300 2 
52 69721 | 93811 75910 24090 06189 30278 8 
53 69743 | 93594] 75939 | 24060 06196 3025675 
q 5+ | 69705] 277 | 75969] 24031 [ 86253] gozzgh 6 
55 } 69787] 93789} 75998] 24002 obzrof 3oarzh 5 
56 69809 | 93782} 76027 23973 | 06218 301911Ad |} 
77 69831 9377 76056 23944 06225 20109 3 
58 69853 93768 | 76086 3 06232 30147 2 
59 69875 93760 76115 2388 5 06240 3012 5 1 | 
bo. 6089 93763 761444 23856 06247 30103 © 
| C0 inte Sine. | Coet an . 3 angent, 10 | Co- ſacan. | Secant. | M. | 
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A Table of Artificial Sines, Tang. and Sec. 30 Degrees. 337 
| M: Sine. | Co-fine. Fangen. Tos tang. E | Co- ſecan. | 
' © } 9: 59897 | 993753 | 9: 76144 | 16. 23856 | 10. 064474 10. 30103] 60 þ 
1274 69919 | 93746] 76173 23827 86254 30081 | 59 
2 | 6994r| 93738] 7622378] Ss zs 30099] 38 
31 9983] 5373[ 76231 23709 1) obx6g] corny 570 
4 69984 93724 76261 23739 | 66256 30010 56 

5 | 70006 93716 76295 23710 06283 29994] 5s] 
* 70028 93709 76319 23681 06291 29972 | 54], 
*7 | yoogo | 93702| 7634 23652 056298] 29950] 53 | 
8 ] 7co72 | 93695] 76377 23623] obzos| 29928 52 
1_9 |,_72293 | __ 93687 | _76406 23594 | _, 06313 26997 | 51 
— — — — — — 1 — — — = | 
1 . 7077's | 9.93680 | 9. 76435 | 1023565 | 10. 06320 | 10. 29885 50 
{ x1 70137} 93672 | 76464] 23536] obz27] 29864 49 
j 12 | 701 58 9366s 764934 23507 06335 29841 | 45; 
113 7 70180] 3365 76522 23478 06342} 29820] 47] 
14 | 70202] 33556 70551 £3449 | ae} 29798 1:40: 
6 | 79224] 93643] 76580] 23419] obzs7] 29776] 451 
16 [70245 93536 | 76609 23390 | 06364 29755] 44] 
117 | 79267 93628 76638 23361 06372 29733 43} 
18 | 70288 | 93621 | 76667 23332 06379 29711 | 42 
119 703 10 93614 76696 23303 06386 29690 4r 
20 9. 703329. 93606 9. 76725 [ 10. 23274 | 10. 06394 1829568 40 
21 J 70353 93599] 76754] 23245 640 1[ 29647 39 
22 70375 93591] 76783 23217 06409 29625 | 38 
23 | 70396 | 93534 | 75812 23188 o6416 29604 | 37 | 
24 | 70418 | 93677] 76841 23159 06423 295382 | 36 
23 | 70439| 93569] 76870] 23130] obazry 29560] 35 f 
26 [Joer] 93562] 76899] 23101} 6438] 29539] 34 f 
27 70482 93554 76928 230% 06446 29517 | 33 þ 
28 | 7054] 93547] 76957 23043] 006453 29496 | 32 | 
29 | 70525] 93539] 76986} 23014] _ obgabol 29475] 31 | 
30 | 9: 70547 | 9.93532 | 9+ 77015 10. 22985 f 10. 06468 | 10. 29453 | 30 
31 | 72568 | 93525 .77044 22956 ob47s} 29432 | 29 
{ 32 70590 93517 770% 7 22927 06483 29410 | 28 
133 70611 93510] 77101 22898] 06490 29389 27 
24 70633] 93502] 77130 22870 [ 66498 29367 26 
135 70654] 93495] 77159 22841. 06 505 29346 | 25 
| 36 70675 93487 77188 22812 06513 293251 24 
37 70697 934801 77217 22783 06520 29303] 23 
| 3$ 70718 | 93472 77246 22754 06 528 29282 22 
| 39 70739 | 93465] 77274 22725 ob535 — = 
1 ao 9+ 70761 9%. 93457 | 9 77303 10. 22697 10. 06543 10.294239 201 
1 4x | 70982 | 83490 77332 22668 | 06550 29218 | r9 
14 | 70803] 93442] 77367 | 22639] obs58] 29197] 18 
i 4z 0824] 93435] 77399 22610] obgbs} 2975] 
14 70846 93427 77418 - 22532 06573 29154] 16 
145 70867 | 9340 77447] 72553] 66580 29133 | 15 
I 46 70388 93412 77476 22524 06588 29112 | 14 
| 47 | 72999 | 93465] | 77595 224951] ©6595 * N 13 
14 70931[ 93397] 77533 * _ 8.559 | - 
Kerr 
1 9. 79973 | 9+ 93382 | 9+ 77591 10. 22409 10. 06618 | 10. 29027 © 
51 | 72994] 93375] 77619. 22380 ©6625 29006 9 
52 | 72015] 93367 77648 22352] 06633 28985 
| 53 | 71036 93360 77677 22323 06640 28964 | 7 
1. a | - 72057 93352 77705 22294 06648 28942 | 6 
+ i 71079 93344 77724 22266 06656 2892114 5 
a — | 71100 93337 . 77763 22237 06663 28900 4 
| - 71121 93329 77791 22208 06671 28879 Fe 3 
| 4. 1 71142 |. 93322 77820 22180 06678 288 58 ö 2 
59 71163 | 93314 77849 22151 066586 25537 I 
6o | 71184 9347 77877 22123 8568 | 2881 2 
| Co-fine, Sine. Co- tang. Tangent. i Co-ſecan. 4 Secant, 
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KY A Table of Artificial Sines, Tang. and Sec. $1 Degrees. 
* Sine. Co-fine, Tang. To- -tang. J Secant. | Co-lecan' | _ 
| o- 9.71184 | 9.93307 | 9. 77877 | 10. 22123 | 10. 06693 to. 23816 | Go 
I 71205 93299 77906 22094 06701 28795 59 
12 71226 93291 77935 22065 06709 28774] 59 
3 71247 93284] 77963 22037 067161 28753] 57 
4 |. 71268 93276 77992 22008 06724 28732 | 56 
5 71289 93268 | 78020 21980 06731 28711] 55 
6 71310 93261 78049 21951 06739 23690 | 54 
7 71332] 93253 78077 21922 06747 28669 | 53 
8 71352 93246 78106 21894 067 54 28648 | 52 
| 9 71373 93238 78126. 27365 06762 28627 —4 
10 9.77393 9.93230 | 9. 73163 | 10. 21837 | to. 06770 | 10. 28606 50 
111 71414 93223 78192 21808 06777 28586 } 49 
12 71435 93215 78220 21780 0678 5 28565 48 
13 71456 93207 78249 21751 06792 28544 | 47 
14 71477 93200 78277 21723 o6800 | 28523 | 46 
1 5 71498 93192 78306 21694 oO 28 50 J 45 
16 71519 93184 783344 _ 21666 06815 28481 44 
17 71539 93177 78363 21637 06823 28461 | 43 
13 71560 | - 93169 78391 21609 06831 28430 | 42 
| 19 71581 93161 78419 21580 06839 28419 | 41 
20 | 9.71602 | 9.93154 | 9.78448 | 10.21552 | 10,06846 | 10.28398 | 4© 
21 71622 93146 78476 21524 068 54 28378 | 39 
22 71643 93138 78505 21495 06862 28357 | 38 
23 71663] 9gz131 | 78533 21467 06869 28336 | 37 
24 71685 93123 78 862 21438 06877 28315] 36 
25 71705 93175 78590 21410 06885 28295 35 
26 71726 93107 786181 21382 06892 28274 | 34 
27 71747 93100 78647 21353 o o 28253 33 
128 71767 93092 78675 21325 06908 28233 | 32 
| 29 71788 93034 | 78704 21296 806916 282121431 
30 9. 71808 | 9.93077 | 9.78732 10. 21268] 10. 06923 10. 281911 30 
31 71829 930691 78760 21240 06931 28171] 29 
32 71850 93061 78789. 21211 06939 28180 28 
33 71870 93053 78877 21183 06947 28120 27 
34 71891 93046 78845 21155 069 54 28119] 26 
35 71511 93038 78874 21126 06962 28089 25 
36 71932 93030 78902 21098 06970 28068 | 24 
37 71952 93022 78930 21070 06978 28048 } 23 
38 71973 93014 78958 21041 0698 5 280271 22 
32 |.__77993 | __93097 | 28987 21013 06993. 28006] _21 | 
40 | 9+ 72014 | 9-92999 | 9. 79015 | 10.20985 | 10, 07001 | 1c. 27986 | 22 
41 72034] 92991 | 79043 20957 o7009 | 27965] 79 
q 4: | 72055 | 92983 | 79072 20928] 507] 27945 [18 
143 72075 | 92975 | 7910 20900 07024 27925] 77 
44 72096 92968 79128 20872 07032 27904 16 
145 72116 92960 79156 20844 07040 29884] 15 
46 72137 | 92952 | 79785 20815 07048 27863] 74 
47 72157 | 92944 | 79213 20787 07056 27843] 33 
48 72177 92936 | 79241 20759 07064 27823 72 
49 2198 92929 79269 | 20731 07071 27802 | 11 
58 | 9- 72218 | 9.92921 | 9, 79297 | 10.20703 | 10. 07079 | 10.27782 | 10 
51 72238 92913 79326 20674 07087 27761 9 
ge 22259 92905] 79354] 20646] orogg} 27741] B 
| 53 72279 | 92897 | 79332 20618 ©7103 27721] 7 
54 | 72299 | 92889 794xoſ 259 on 2770 [6 
55 | 72320 | pass 79438] 20562] o7ng| 27680 5 
56 72340 92874 | 99466 20534 07116 27660 41 
57 72360 92866 79494 20505 07134 27649 h 3 
58 2380 928 58 79523 20477 —. 4 27619 2 
59 72401 | 92850 ] 79551 20449 7150 27599] T 
60 724211 92842 79579 | 20421 - O7158 27579 9 
Co-Hne. Sine. Co-tang. ] Tangent. | === Secant. M. 
58 Degrecs, — 


— G 


* 


A Table of Artificial Sines, Tang. and Sec, 32 . 339 
M. Sine, To-Hnc. | Tangen, | Co-tang, | Jccant- r 
o 9. 72421 | 9. 92842 | 9.79579 | 10. 20421 | 10. 0715810. 27579 "60 
t 72447 | n | 79007 þ 2322] 2727592 
2 72461 92826 1 20355 07174 27539] 58 
3 72482 92818 796 20337 07182 27518 | 57 
| 4 72502 92310 bet 20309 | 07190 27498 56 | 
| 5 72522 92802 79719 20281 07197 | 27478] 55 | 
6 72542 92795 79747 | 202.52 | 07205 27458 34 
12 72562 92787 79775 20224 97213 27435 | $3 
4 3 72592 | 92779 79804 20196 07221 27418 } 52 
| 9 72602 | 92770 22832 20168 | 7229 27398 51 | 
| 10 | 9. 72622 | 9.92763 9. 79860 | 10. 20140 | 10. 07237 | 19.27377 | 50 
11 72643] 92755 79888 20112 | 07245 27357 | 49 
| 12 | 72663] 92747 | 79916] 20084] 07253 7337 | 48 
| 23 72683] 92739 | 79944 20056 07261 27317 | 47 | 
14 72703 92731 79972 20028 07269 27297 46 
115 72723 92723 80000 20000 07277 27277 | 46 
116 72743] 92715 80028 19972 07285 #7257 | 44 
4 17']; 72763] 92707 | Soosb| 19944 07293} 27237] 43 
| 18 | 72783 92699 8oo8g | 19916 07301 27217 | 42 
19 J 72803 92691 80112 19888 07309 | 27197 41 
{zo | 9.72823 | 9. 926839. 80140 10. 19860 | 10. 31710. 27177 30 
1 21 72843 | 92675 | $0167 198321 - 07325 | 27157 | 39 
2272863] 92667] 30195 19804 | 07333 27137 | 38 
| 23. 72882 | 92659 802231 19777 07341 27117 | 37 
} 24 | 72902 92651 80251 | 19749 07349 4 27098 | 36 
'| 25 72922 92643 |, $0279 19721 07357 | 27878 35 
26 [ 72942 9263 5 80307 19693 07365] 27058 34 
'| 27 72962 92627] 80335] 19665 07373] 27033 33] 
28 | 92982 92619 80363 19637 07381 27018 | 32 
20 73002 | 92611[ 80391 19609 o7389 | 26999] 31 } 
| 30 | 9.73022 | 9. 92603 | 9. 80419 10. 19581 } 10. 08397 | 10. 26978 30 | 
31 73041 92595 80447 I9553 07405 26958 | 29, 
(3-28 73061 92587 80474 1952 07413 26938 | 28 
133 73081 | 92579 80502 1949 07421 | 26919 27 
'} 34 73101 92571 80530 | 19470 07429 26899 | 26 
| 35 73121 92563 80538 19442 07437 26879 5] 
36 | 73149] 92554 | 80581 19414 | 07445] - 26859] 24, 
137 73160 92546 80614 19386 07453 26840 23 
| 38 |- 73180 92538 80641 19358 07462 | 26820 22 
| 39 73200 92530 80669 | 19331 07470 26800 | 21 
| 40 | 9.73219 | 9. 92522 | 9. 580697 | 10. 19303 10. 07478 | 10. 26781 | 20 
qr | 73239| 94514] Borzsh 9275] 074560 2674 [4 
42 73259 | 92506 | 80753 19247 07494 26741 | 18 
| 43 73278 92498 £0780 | 19219 07502 | 26722 | 17 
44 | 73298 | 924 808081 19192 ©7810 26702 | 16 
45 } 733583 1. 80836 19164 07518 26632 | 15 
46 73337 92473 80864 | 19136 7526 | 26663 14 
47 73357 92465 80892 19108 7535 36643 | 13 
| 43 733706 92457 80919 19081 07543 26623 | 12 
| 49 73396 | 92449 | 80947 19953 o755r 3 26604] 11 | 
50 | 9. 73416 | 9.92441 [9 80975 | 19. 19925 10. 07559 — 1: 107 
157 73435 | 92433 1002 | 18997 07367 26565] 9 
5233455 32425 81030 18970] ©7575] 26545] 5: 
53 73474 | 9241681058 18942 07584 265264 7 
84 73494 | 92408 81086 18914 07592 26506 o 
| 55 73513 | 92490 | 81113 18337 07600 26436] 5 
| 56 { 73533 92392 81141} 18859 07608 26467 4 
57 | 53552 | 92384 | 8116 18831 07616] 20447] 3, 
58 73572 92375 81196 | 18804 07624 26428] 2: 
| 59 73591 92367 81224 18775 07633 20449 1 
f 60 3611 92359 $1252 18745 07941 26389 [. 
| | Co-tine, | - Sine, Co-tanx. | Tangent. Co-ſecan, | Secant, | My 
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| $7 grees. 2 
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$42. A Table of Artificial Sines, Tang. and Sec. 33 Degrees. 


Lk 


— 


0 


— 


E= 


9.73611 


73930 
73650 


736691 
73689 


73798 
73727 


73747 
73766 
73785 


9+. 73805 


73824 
73843 
73863 
73882 
73901 
73920 
73940 


73959 
74975 


— — 


| 9- 73997 
. ?qo17 


74036 
74055 
$4074 
74093 


74112 


74132 
74151 


74170 
9. 74189 


74208 
74227 
74246 
74265 
74234 
74303 
74322 
74341 


24592 
9+ 74379 


74398 
74417 
74436 


74455 


74474 
74493 
74.512 
74531 


- 74549 
9.7458 


74587 
74606 
74625 
74644 
74662 
74681 


; 24700 


74719 
74737 
74756 


Co- ſine. 


Co- line. Tang. Co-tang. 
9.92359 | 9-81252 | 10. 18748 
92351 81279 18721 
92343 81307 18603 
92334} 8335 18665 
92326 8362 18638 | 
923418 81390] 18610 
92310 81417 18582 
9230 97445 18555 
92293 $1473 12597 
00 
22285 15 18500 
9. 92277 | 9.81528 | 10.18472 
92269] B1555 15444 
92260 81583 FT 18417 | 
92252 81611[ 18389 
92244 81638 18362 
9223 5 81666] 18334 
92227 81693 18307 
92219 81721 18279 
92211 $1748 18252 
92202 $9996. 18224 
9. 92194 | 9- $1803 | x0. 18196 
92186 7 15 13169 | 
92177 81858 18141 | 
921.69 $1886 1328124 
92161 [ 819423 18086 
92152 $1547 | 18059 
92244] 31968 18032 
92136 81996 19004 
92127 B2023 17977 
92119 — 17949 1 
9 92111 | 9.82078 10. 17922 
92102 82109 17894 
92094 82133} 17867 
920851 82161 178343 
92077 82188 17312 
92069 82215 17784 
92060 82243 17757 
92052 $2270 17730 
92044 82298 | 17702 
92035 | _$2325] 175275 
| 6. 92027 | 9. 82352 | T0. 17648 ] 
92018 4 82380 17620 
92010 82407 17593 
92COI 82434 1756 
91993 | $2462 17538 | 
9198 5 82489 17511 
91976 | 82577 17483 
91968 | 82544 17456 | 
91959 | 82571 17429 
91951 [ 82599 1740 
9.91942 e 10. 17374 
91934 | 82653] 17347 
gig2s | 82680] 17319 
91917 82708 17292 | 
91908 82735 1726 
91900 82762] 17238 
91891 82790 | 17210 | 
91883 82817 17183 
91874 82844 17156 
91866 82871 27128 | 
91857 | 82899 17101 * 
Sine, Co-tang. Tangent, 
55 Degree ees. 
— — 1 


> * 9 
. 


decant. 


10. 07640 


07649 
07657 
07665 
07674 
07682 
07690 
07698 
07707 
07715 
10. 07723 
07731 
07740 
07748 
07755 
07764 
07773 
07731 
07789 
07798 
10, 07306 
07814 
07823 
07831 
07839 
07848 
078 56 
07864 
07879 
©7881 
10. 07889 
07898 
07906 
7914 
07923 
07931 
07940 
07948 
©7956 


07965 


175 97973 
07982 
07990 
0799F 
08007 
0801 5 
o8024 
08932 
oBogr 
08049 


10. 08058 | 


08066 
0807 5 
o8083 
o8og1 
_ 8100 
o8108 
08117 


08125 


08134 
08143 


— 


— 


25830 


10. 25811 | 


Co- lecan, 


To. 26389 
26370 


26350 


26331 


26311 | 
26292 


26273 
26253 
26234 
26214 


10. 26195 
26176 


26157 


26137 
26118 
26099 
26079 
26060 
26041 
25022 


10. 26002 
25983 
25964 
25945 
25926 
2 5907 
25817 
2 53868 
25849 


25792 
25773 


—— 
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A Table ef Artificial Sines, Tang. and Sec. 34 Degrees. $41 


[N. \ Sine. Tone. ſ Tang. Co-tang. J Secant, Co-lecan, 

o | 9.74755 | 9.91857 9. 82899 | 10.17101 | 10.081 IO, 252 bo 

£ 74775 91849] 82926 17074 98131 = 5 

| 2 74794 | 91340} 82933 17047 | -:; o8160'] 25206] 5 

3 74812 91332 82980 | 17019 98168 25188} 5 

4 | 74831 } 91823 | $3008 16992 08177. | 25169] 5 

5 | 72888 91815 $3035 16965 8185 25150 | 55 

: 74837 | mou 1 16938 08194 25132 | 54 

7 7 9179 3089 169111 o8202; 25113 |. 53 

| 7490 91789 |, 831164 16883 08211 25094 | 52 

29 74924 91780 83144 | 16856 08219 25076 | 8 1 

10 || 9.74943 | 9.91772 | 9. 83171 | 10. 16829 | 10. 08228 | 10. 25057 
11 74961 91763] 8398 z 16802 08237 25038 
12 74980 [91755 | 8322 5 | 16775 08245. 2.5020 
13 74999 91746 832521 16747 | 8254 25001 
14 75017 9738] 83279 16720 8252 24933 
15 75036 } 917729 83307 [ 16693 08271 24964 
| 16 75054 91720 $3334 h 16666 o8280 24946 
F 27 75073 | g1712 83361 16639 08288 , 24927 
; 18 75091 91703 83388 16612 08297 | 24909 
419. 75110 91694 $2415 16585 o83057% 24890 
20 | 9.75128 9. 91686 | 9. 83442 10. 16557 | 10. 08314 10. 24872 
21 75147 [ 97677] 83470 [ 16530 083233. 24853 
22 | 75165 91668 | 83497 16503 O8331 24335 
123 75184 97668] $3524 16476 08340 24316 
| 24 75202 | gibsr | B3551 16449] 08349 24798 
2 2 6 8 . 
| 5 75221 | 91643 3578 16422 | 8357 24779 
26 [75239 | . 91634} $3605 16394 08366 24761 
4 27 75258 91625 83632 16368 08375 24742 
12 75276 916171 83659 16341 08383 24724 
1.29 75294 | 97608 83685 16314 8392 24706 
l 30 | 9.75313 | 9.91599 | 9.83713 | 10- 16257 | 10. 08401 | 10. 24657 
31 75331 [ 91591 33740 16259 o8409 | 24669 
32 | 75349 91532 | $3767 h 16232 o84183 24650 
33 75368 91573] 83795 __ | 08427 24632' 
36 | 75386 | 91565] $3822 1617 08435 24614 
35 | 754995 | 915568 8384 [46157 03444 224595 
36 75423 | 91547} $3876 16124 08453| 24577 
37 | 75441 | 91538] $3903} 6097] 846 24559 
38 75459 | 91530] 83930 16070 08470| 24540 
[39 | _75478 | _or5zr | 83957 | __16043] 08479 | __ 24522 
| 40 9.75496 9.915:2 9.83984 10. 16016 10. ©8483 | 10. 24504 
41 "25514 | 91803] Vor 15989 08456 244386 
[4s 7 23835 | 95005 eee 2595 | - onges 24457 
43 75551 | 91456] 84065 15935 8514 24449 
44 75569 | 91477] $4292 15995 03523 24437 
45 75587 91468] 84119 15881 o8531 | 24413 
46 755 | 91460 84146 15854 03540 24395 
47 75624 | 91451] $4173 15327 03549 24376 
48 75642 ; 91442 | 84200 | 15300 o8553] 24358, 
4 49. | 280 | _ 92433 | _ $4227 15773] ©8567] 24340 
1509.7 75678 [9.91425 | 9.84253 | 10-15745 } 10, 0857510. 44322 

15 75696 | 91416] 84280 15719 08584 24304 | 9 

52 | 75714 | 91497 84307 15693 08593 24286 

53 75732 91398 | 84334 | x 5666 ©8602 24267 7 

54 75751. | 91389 $436! 15539 ©5611 24249 | © 

55 75769 | 917387 84288 15612 08549 24231 5 

5e | 75787 | 91372] $4415} 15555 05923 26217 | 4 

57 | 758095 | 91363] 54442 | 1555881 08637 24195] 3 

58 75823 91354 $4459 15531 £645 24177 | 2 

59 75841 | 91345 |- 34496 15594 o8655 24159} 7 

bo | 785 | 91926 | 84523] 25477 | _oboogh _a2quarh 

Co-fine. Sine. Co- tan. | T-ngent. | Co-(cran. SYecant. 5 


_- „25“v» 4 2 — — — _ 
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55 Vegtecs. 
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342 A Table of Artificial Sines, Tang. and Sec. 35 Degrees, 


M. 


O O naw Hr 0 


I 


54 Degrees. 


Sine. Co ſine. Tang. [Co tane. Secant. Co-ſeean. | - 
9.73859 | 9.91336] 9+ 84523 | 10. 15477 | 10. 08664 | 10. 24141 | 60 
75877 | 97328 $4550 15450 08672 24123 | 59 
| 75895 | 91319 84516 15424 08681 24105 | 58 
75913 91310 84603 15397 o8690 24087 | 57 
75931 91301 84630 15373 08699 24069 | 56] 
75949 91292 84657 15343 08708 24051 | 55 
75907 | 91283 84684 15316 08717 24933 | 54 
75985 91274 84711 15289 08726 24015 | 53 
| 76003 | 91265| 84735 15262 08734 23997 | 52 
760211 97257 84764 15236 08743 23979 4 
9. 76039 9.91248 | 9. 84791 | 10. 15209 | 10: 05752 10. 23961 | 50 
76057 | ' 91239 84818 15182 08761 23943 | 49- 
76075 91230 84845 15155 08770 23925] 48 
760931 91221 84872 15128 08779 23907 [ 47 
T6111 91212 84898 15101 08788 23889 46 
76128} 91203] 84925 15075 | 08797 2387r | 45 
76146 91194 $4952 15048 08806 23854 | 44 
76164 | 91185 84979 T5021 o8815 23836 | 43 
76182 91176 85006 14994 08824 | 233813] 42 
76200 97167 85032 14967 08833 23800 ar] 
9. 76218 | 9.91158 | 9. 85059 | 10. 14941 | 10, 03842 | 10. 23782 | 40 
76236 | 97149 8 5086 14914 o8850 23764 | 39 
76253 91140 85113 14887 oS859 1 23747 38 
76271 91131 85140 14860 08868 23729 | 37 
76289 91123 85166 14834 08877 23711 36 
76307 91114 85193 14807 o8886 23693] 35 
76324) 911105 85220 14780 08895 236781 34 
76342 91096 [ 85247 14753 o8904.] 23658] 33 
76360 | g1087 | © 85273 14727 o8913 23640 32 
7627 | 91078 85300 14700 08922 23622 | 31 « 
9.76395 | 9- 91069 | 9.85327 | 10. 14673 | 10. 08931 | 10.23605| 30 
76413 9106 85353 14646 08940 23587 | 29 
76421 91051 85380 14620 08949 23569 28 
76443 | 91042 85407 14593 089 58 238811 27 
76466 | + 91032 85434 14566 o8967 23534. | 26 
76484 91023 85460 14540 08976 23516 | 25 
76501 | 91014] 35457 14513 08986 23498 24 
76519 ' 91005 | B5514 74436 08995 23481 | 23 
76537 | 90996 | 85540 14460 09004 23463| 22 
76554 | 90987 | 85567 14433] 92013 23446 | 21 
9. 76572 | 9. 90978 | 9.85594 | 10. 14406 | 10. 09022 | 10. 23428 | 20 
| 76590 | 90969 85620 14350 ©9031 | 23410 | 19 
* 76607 | | gogbo | 85647 14353 09940 23393158 
76625  goggr 85674] 14326] ogogg | 23375] 17 
76642 9094285700 14300 09058 23358 | 19 
76660 | 99933 F $5727 14273 09067 23349 | 25 
76677 90924 85754 14246 09076 2332 14 | 
76695 909 5 85780 14220 o9o8 5 23305 | 13 
7672 9000; 85807 14193 09094 23288 | 12 
| © 76730 | _9o8g6 | $5834] 14166] ogrog | 23279 ar | 
9. 76747 | 9- 90887 | 9+ 85860 | 10. 14140 | 10. 09113 | 10. 23252 10 
76765 90878] 85887 14113 09122 232381 9 
þ 76782 1 90869 85913 14087 09131 23218 8 
76800] 90860 85940 14060 09140 23200 7 
76817 | go85r | 85967 14033 ©9149 23183] 6 
76835 90842 85993 14006 09158 23166 5} 
76852 90832 86020 13980 09168 23148 4 
76870 90823 86046 13954 09177 23130 3 
76387 | go814} 86073 13927 | og186 23113] 2 | 
76904 90805 86099 13900 09195 2309 4 
76922 90796 86126 13874 | 09204 23078 ©; 
Co- ſine. I Sine, 4 Co tang. | Tangeot. Co- ſecan. | Secant. NI. 
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A Table of Artificial Sines, Tang. and Sec, 36 Degrees. Jth 


* _ — 


| a. "Sine.  Co-tine. | Langen. 1 rang. .ecant, Co ſecan. 
TY 9. 76922 | 9.90796 | 9. 85126 10. 13574 | To: 09204 10. 23078 Go 
| 7 |- 76939] 9078786553 13347 09213 2306r | 5 
X -2 76957 90777 89179 13821 09223 23043 8 
43 76974 90768 $5206 I 3794 09232 243026 57 
1 4 76991 90759 86232 13768 09241 23009 | 56 
' 5 | 77009 99750 | 86259 13741 09250 22991 | 55 
. 6 77926 90741 86285 13715 09259 22974 | 54 
184 7043 90731 86312 13688 09269 22957 | 53 
; 8 77061 90722 86338 13661 09278 22939 52 
. 77278 90713 86365 12638 99287 22922 | 51 
190977995 | 9. 99704 | 9.86391 | 19. 13608 | 10. 09296 | 10. 22905 I 
"2 77112 90694 86418 13582 09306 22387 49 
12 77130 90685 86444 13555 09375 22870 | 48 
13 77147 90676 86471 13529 09324 22853] 47 
14 | 77164 | 90667] 85497 13502 09333 22836 | 46 
15 | 77181 90657 86524 13476 09343 22818 [ 45 
16 77199 90648 86550 13449 09352 22801 | 44 
| 17 77216 90639 86577 13423 093611 22784 43 
18 77233 90630 | 86603 13396 09370 22767 | 42 
[19 77250 90620 86530 13370 09 280 22750 | 41 
20 | 9+ 77267 | 9.90611 | 9. $6656 | 10. 13344 | 10. 09389 | 10. 22732 | 40 
21 77285 90602 86683 13217 09398 2275 | 39 
22 77392 9050 2 | 86706 13291 09497 22698 | 38 
| 23 77319 90583 86736 13264 09417 22681 | 37 
24 77336 90574 $6762 13233 09426 22664 | 36 
25 7353 90564] 86789 13211 09435 22647 | 35 
26 77370 90555 86815 13185 ©9445} 22630 34 
127 77387 | 90546] 86842 131588 09454 22612 | 33 
28 7705 90537 | 86868 13132 09463] 22395 | 32 
1 29 77422 90527 86894 13105 0947 2 225781 1 
30 | 9+ 77439 | 9.90518 9. 86921 10. 13079 | 10. 00482 10. 22501 30 
31 | 77456] gogo8 86947 13053 09491 |. 22544 | 29 
32 77473 90499 86974 13026 | oggot 22527 | 28 
33 77490 90490 87ooo 13000 09510 22610 | 27. 
34 77597 99430 87026 12973 09520 22493 | 26 
35 77524 90471 87053 12947 09529 22476 | 25 
| 36 77541 | 90462 87079 12921 09538 22459 | 24 
37 77558] 90453] $7106 12894} 09548 22442 | 23 
38 77575 | © 90443 87132 12863 ©9557 22425 | 22 
39 77592 99433 87158 12841 09 566 22478 21 
409. 77609 | 9. 90424 | 9.87185 10. 12815 | 10. 09576 10. 22301] 20 
41 77626 9041 y $7211 12789 og9585 22374 | 19 
42 þ 77643 90405 87238 12762 O9595 22357 |, 13. 
43 77660 99396 87264 | 12736 09604 22340 17 
44 77677 99336 | 87290 T2710 09613 22323 | 16 
43 | 77694] 9goz77 | 87317 12683 09623 22306 | Is, 
46 77711 90368 87343 12657 09632 22289 | 14 
+ T7727 90358 87369 12631 09642 2227213. 
o 77744 90349 87396 12604 09651 22256 12 
1492 77761 00329 87422 12578 09661. 222329 | 11 
50 | 9.77778 | 9. 90330 | 9.87448 | 10. 12551 | 10. 09670 | 10. 22222.| 10 
51 77795 90320 87475 12525 09680 22208 9 
52 77812 90311 87501 12499 09689 22188 | 8. 
53 | - 77829 90301 87527 12473 09699 22171 , 
| 54 77845 90292 87574] 12445 | og7o8] 22164] 6 
55 77862 go282 | 87550 12420 09718 22138 | 5 
| 56 77879 | 9goz273 | 387606 12394 09727 22121] 4 
57 | 77896] 90263] $7633 12367 09737 22104 | 3 
58 77913 902 54 87659 12341 09746 22087 2 
591 77929 90244 87685 12315 99756 22070 I, 
bo | 77946 90235 [ $7717 12289 929755 2205412. 
8 Co-fine.. | Sine. | Co-tang | Tangent. | Co-ſecan, I Secont,. | M 
] 2 | 2 Depiees. 
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Table-of Artificial Sines, Tang, and Sec. 37 Degrees. 


—— Co- ſine. Tang. Co- tang. | Secant. Co, fecan. | 
79 9, 90235 -$7711 10. 1 „ | 
þ£+4+ © - 3. 9 3738 4 PE IS to. 22054 60 | 
77980 [ 9021614 87764 12236 09784 4 94. 3 
77996 goz206 87790 12210 09794 | 3 Lf 
1 2 2 40 12133 og8oʒ 21987 | 
| 1871 8784 12157 8 
78 9078 37889 * 99822 1 3 
78064 90168 87895 1210 09832 | 37 — 
78080 90158 ö 87821 1207 69841 ah +. 2 
b — | 29 | $7848 12052 | * 098571 4.09% 0 
9+ 78113 | 9- 99129 9.87974 10. 12026 [ 10. 
78130 907 30 be 1 12000 Pu hats [0 
78147 90120 88026 11973 ©9880 415 48 
78163. 90111 88053 11947 0988 41875 
7880 [ 9010 \ $88080{|, 11921 $9800 21840 2 
78797 googt } B8rog|, 1189 ©0990 xiv : 
78213 90082 88131 118694 Fig 41 87 = 
782 30 90072 88158 11842 09928 . 4 3 
78246 90063 88184 11816 09937 | 411 1 
Fe 
9. 78280 | 9. 90043 | 9. 83236 | 10. 1176 | IO. o — 
262% | goozg | 88262 17737] 956 42724 35 
78313] 9024 38289 11711] 099756 27687 38 
78329 90014 | 88315 11685 ©9986 21671 : 
78346 0005 88341 11559 ©9995 21654 3; 
| 88367 11633 ro0cs | 21638 3 
88393 11607 10015 21621 44 
$8420 11580 10024 2160 
88446 14 5 5 10034 21583 — 
88472 11 528 10044 21572 | 3! 
9. 338498 | 10. 11 502 10. T0053. 10. 21558 30 
88 524 11476 10063 21539 29 
$8550 | 11450 10073 21522 28 
88576 |, 11423] 10082 21506 | 27 
88603 113974 10092 21489 | 26 
88629 11371 10102 21473] 25 
8655 | 1 345] 10112[ 21457] 24 
88981 113194 10121[[⁵ 21440 23 
3757 112934 1013 21424 23 
733 | 11267 10141 21407. ] 21 
9. $8759 { 104 81241 | 10. 10151 18.217391 | 20 
88785 11214 10160 21375 | 19 
988812 11188 101720] 21358 18 
88838 11162 10180 21342117 
88864 11136 10190 21326} 16 | 
83890 i 11110 10199 21309 1 | 
88916 110844 10209 21293 1 
83942 | 11058 10219 21277 13 | 
389683 |, 110324 10229 21260] 12 
889944 1100856 10239 21244411 
9-890 10, 10980 | Io. 10248 10. 21228 | 10 | 
89046 | 10953] 10258 21212 
89072 | 10927 10268 21195 3 
899099 10901 10298 21179 7 
391251 10875 210283] 2116 4 6 
891811 10849 10297 ny 5 
145 108231 10307] 21131 4 
92034 107971 10317 21114 3 
892291 10771[ 10327 21098 2 
89255 10%5 10337 | 21082 I 
89287 | 10719 10347 | | 21066 0 
Co-tang. Tangent. | Co-ſecan, = M. | 
52 Degrees. T 


A Table of Artificial Sines, Tang. and Sec. 33 Degrees. 345 


M. Sine, | Co-line. | Tang, Co-tang. Secant. Co- ſecan. 
o 9.78934 9.89933 9. 89281 | 10. 10719 | 10. 10347 | 10. 21066 | 60 
x | 78950] 89643 | 89307 10693 | 10357] 20 59 
2 78966 | 89633] $9333 10667 10366 21033 | 58 
3 78983 | 89624 3385 10641 10376 210171 57 
4 78999 89614 9385 10615 10386 2roor 56, 
$ 79015 89604 446 10589 10396 20985] 55 
79ozi] B9594 9437 10563 10406 20969 | 54 
7 | 79947] B89584| 255 3] 10537] 10416 20953 53 
8 79063] 89574] 89489 10511 10426 20937 | 52 
MAPS .jÞ .; a. 1 (WR... {.. JS... 8 
10 | 9. 79095 | 9. B9554 | 9. 89541 | 10. 10459 | 10. 10446 | 10. 2090 50 
11 791111 B9544] 89567 10433 10456 20383 | 49 
12 79127 89534 89593 10407 10466 20872 | 48 
13 79144 89524 89619 10381 10476 20856] 47 
I4 79160 89514 89645 10355 10486 26840 46 
15 79176 89504 89671 10329 10495 20824 | 45 
16 79192 8485 89697 10303 10505 20808 | 44 
17 79208 894 89723 10277 10515 20792 43 
18 79224 $9475 89749 102 50 10525 20776 42 
| 19 79240 89465 39775 1022 5 10535 20760 | 41. 
20 [9.79256 9. 89455 g. 89801 | 10. 10199 | 10, 10545 | 10. 20744 | 40 
21 792721 89445 $9827 10173 10555 20728 | 39 
22 | 79288 89435 89853 10147 1056 20712 | 38 
23 79303 8942 5 89879 10121 10575 20696 | 37 
24 79319 89415 89905 10095 10585 20680 36 
2 79335] 89405 89931 109 10595] 20665 35 
: 79351] 89395 39987 10043 | nobog 20649 | 34 
27 | 79367] B9355| 89983 10017 | Tobris| 20633 33 
28 79383 | 89374 | gooog 09991 10625 20617 | 32 
29 79399 89364] 90035 0996 5 10635 20601} 31 
39 | 9. 79415 9 29354 9. 9006010. 09939 | 10. 10646 | 10, 20535 | 39 | 
131 79431 89344 | 90086 09913 106 56 20869 29 
32 79447] 89334] 90112 9888 10666 20553 28 
33 79463 89324 90138 o 98624 10676 20537 | 27 
34 79478 | 89314 | 90264 09836 10686 20522 | 26 
35 79494 | 89304] 90190 og810 10696 20506] 25 
36 79510 | 89294 90216 09784 10706 20490 | 24 
37 79526 89284 | 90242 09758 10716 20474 | 23 
38 79542 $9274 | 90268 09732 10726 20458 | 22 
39 79557 89264 | 90294 09706 10736 20442 | 21 } 
40 9. 79573 | 9. 89254 | 9.90320 | 10.09680 | 10. 10746 | 10. 20426 | 22 
41 79589] 89243 | 90345 | 09654} 1o75b) 204rt] 3 
42 79605 | 89233 | 90371 09629 10767 20395 18 
1 43 79621} B89223| 90397 09603 10777 20379] 17 
14 79636 89213] 90423 09577 10787 20364 | 16 
45 79652 | 8g203| 90449 09557 10797 20348 [15 
4 796681 89193] 90475 09525 10807 20332] 14] 
47 | 796844 89183 gogor | - ©9499 105817 20316 13 
48 79699] 89173] 90527 09473 10827} 203012 
| 49 79715] 897162 90533 09447 10838 20285] It. 
50 | 9. 79731 | 9. 89152 9. 90578 | 10.09421 | 10. 10848 | 10, 2026g | 10 
51 79746 89142 90604 09396 108 58 202 54 i 
$2 79762 $9132 906 30 09370 to868 20238 
53 79778] 89122] 90556 09344] 10878 2022247 
54 79793} 89111 90682 09318 | 10889 20207 6 
5 798 809 $9101 90708 09292 ro8gg 20191 5 
5 79825 | 8909 [ 90734 09266 10909 20175} 4 
57 79840] 89081 | 90759 09241 10919 20160] 3 
58 79856 89071 90785 09215 10929 201444 2 
59 79872 89061 90811 09189 10939 20128 I 
60 | 79887 $90co 908 37 09163 tog 0 2011121. 
8 Co-Sine. | Line. Co-teng. | Tanvrevt, | Co- ſecan. Sor ant. 1 
CI Degrees. 3 


X x 


345 A Table of Artificial Sines, Tang. and Sec. 39 Degrees. 
NM. Sine. Co- ſine. | Secant. Co-tang. | Secant. | Co-ſecan, | | 
o | 9: 79887 | 9. 9050 6. 90837 | 10. 09163 | 10. 10950 | 10. 20113 | 60 
I 79903 89 40] go863 09137 10960 20097 | 59 
2 79918] 89030 f 90889 09111 10970 20081 | 58 
3 79934] 89519] 90914] 99086 10980 20066 | 57 
4 79949} 899] goggo| ogobo| 10996 | 20050 | 56 
5 | 79965} 85999] 90966] ogozgh 1125035 55 | 
Þ 6 79981 88989 90992 09008 11017 20019 | 54 | 
- 79996 83973 91018 08982 11021 poop $3 
$ 80012 88968 91043, 08956 11032 1998 52 
9 80027 88958 91069" o8931 11042 19973 | _5r_ 
ro | 9.80043 f 9. 88948 |] 9.91095 10, og gos to. 11052 J 10. 19957] 50 
11 8oo58J 88937 | 91127 08879 11063 19942 49 
: 12 80074 88927 91147 08853 11073 19926 48 
13 8oo8ꝗ 88916 91172 08827 11083 19911 47 
14 83105 88906 91198 08802 11094 19995 46 
1 5 80 120 88896 91224 08776 11104 19880 45 
16 80136] 88885 91250 08750 11114 19864 | 44 
17 85351 88855 91276 08724 11124 19349 43 
18 801661 88865 91301 o8699 II135 1983 42 
19 80182 888 54 91327 08673 11145 13373 41 
20 | 9.80197 | 9.88844] 9.91353 10. 08647 | T0. 11156 10. 19803 40 
21 80213 88834 91379 08621 11166 19787 | 39 
22 80228 88824 91404 o8 596 11176 19772 38 
23 80243 88813 91430 o8 570 11187 19756 7 
24 $0259] 88803] 91456 O8 544 11197 19741 | 36 
125 85274] 88793 91482 08518 11207 19726 35 
26 802901 88782 91507 08492 11218 197101 34 
27 80305 88772 91533 08467 11228 196951 33 
28 80320] 88761] 97559 08441 11239 196804 32 
29 80326] 88751 91585 0841 5 11249 19664 | 31 
eee EE. — 
30 9. 80351 9.88741 9. 91610 | 10, 08389 10. 11259 | 10,19649 | 30 
31 80366 | 88730 91636 08364 11270 19634 | 29 
32 | 80392 88720 91662 083381 11280 19673 28 
33 80397 88509 91688 08312] 11291 19603 27 
134 80412 88699 91713 8287 11301 19588 26 
| 35 80428] $8688 | 91739 08261 I1311 19572 | 25 
{ 36 80443] $8678] gr1765 08235 11322 195571 24 
37 80458 88668 91790 08209 11332 19542 23 
38 80473 88657 91816 08184 11343 19527 22 
130 80489 88647 91842 08158 11353 19511 21 
40 | 9-595c4 | 9.88636 9.91868 | 10, 08132 10. 11364 | 10. 19497 | 20 
41 80519 88626 91893 08107 11374 194811 19 
42 80534] 88675 91919 o8081 11385 19466 | 18 
43 82549 | 88605] 97945 o8055 11395 19450 | 17 
| 44 85:65] 88584] 91970 08029 11406 19435] 16 
| 45 89580 | 88584] 91996 o8004 11416 19420 | 15 
46 $0595 88573 92022 07978 11427 19405 | 14 
| 47 80610} BB563] g1og8| 67952 11437 19380 | 13 
48 80625] 885 52 92073 07927 11448 19375 | 12 | 
40 80641 88542 | 92099 07901 171458 19389 IT | 
y 50 | 9. 8c6 56 9.885231 9- 92125 [10.07875 | 10.12469 | 19. 19344 | 10 
81 8567r | 88520 92155 07850: 11479 19329] 9 
52 80686 | 88510] 92176 07824 11490 19314] B| 
53 80701 88499 92202 07798 11501 19299 7 
84 80716 | 88489] 92227 07773 11511 192844 6 
55 80731 | 88478] 92253 07747 11522 19269 5 
56 80746] $8468 92279 07721 I1532 19253 4 
57 | Bo76r | 88357] 92394 | oss 11543 19238] 3 
59 80777 | 83447] 92330 07670 I1553 19223] 2 
1 59 0792 82436 92336 07644 11564 19208 I 
60 6806 8842 5 92381., 07620 11575 19193 0 
| | Co-fine. | Sine. | Co-tang, | Tangent, | Co-ſecan, | Secant, IM. 
| = 50 Degrees, | 


{ 


1 — 


A Table of Artificial Sine Tang. and Sec. 40 Degrees, 


4= 347 
M. _ Sine. * Co-line. Ane. | Tangen. J Co-tang, | Secant. Co- Acad. 
9. 808% | 9- 88425 | 9.92381 | 10. 07619 10. 11574] 179793 | 6o 

I 80822 88475 | 92407 07593 11585 19178 | 59 

12 | 80837 88404] 92433 | 07567 11596 19163 | 58 

13 808 52 88394 92458 07542 11606 19148 57 

14 80867 88383 92484 07516 11617 19133 86 

| 5 $0882 | 88372 | 92510 07490 11628 1911s | 55 

| 6 80897 88362 92535 07465 11638 19103 54 

17 80912 88351 92561 07439 11649 19088 | 53 

] 8 | 80927 | 35349] 92586 07413 11660 19073 | 52 

1 9 80942 88330 92612 07 388 11670 19058 51 

| 10 9. 80957 | 9-88319 | 9.92638 | 10. 07362 | 10. 11681 | 19. 190 70 
11 |, 50972 88308 92663 07337 11692 ? 1389 3 
12 80987 88298 92689 0731¹ 11702 19013 | 48 
13 381002 88287 92715 07285 11713 18998 47 

1741 81017 88276 92740 07260 11724 18983] 46 

1715 | 81032 $8266 | 92766 07234 11734 18968 | 45 
16, || 81046 | 88255 92791 07208] 11745 18953 4 
17 | $robr | 88244 | 92817 07183 11756 13939 | 43 

118 $1076 88234 92843 07157 11766 i2924| 4: 
19 | 81001 | - 88223 92868 O7132 11777 18909 | 41 

20 9. 811069. 88212 | 9.92894 | 10. 07106 10. 11788 | 10, 18894 40 
21 81121 | 88201 | 92920 7080 11799 183879] 30 

| 22 81136 88191 92945 0705 5 11809 188641 38 

1.23 81151 $8180 92971 07029 11820 18849 37 
'24 $1165 onney 92996 07004 11831 18834 | 36 
28 [81180 8815 93022 06978 11842 18819 35 

1286 [81195 88148 93047 069 82 11852 1880; | 34 

127 |' $1210 88137 93073 06927 11863 18790 | 33 
28 | $1225 88126 93099 06901 11874 18775 32 

129 2 81240 88135 93124 06876 11385 _._ 18760 | 31 

1 30 9. 97280 9. 88 105 | 9.93159 | 10, 068 50 | 10. 11895] 10. to. 18745 30 
21 $12 9 88094 93175 06824 11906 18731] 29 | 

132 | $1284 $8083 93201 06799 11917 18716] 28 
33 81299 88072 93227 06773 11928 18701 | 27 | 
34 81313 880611. 93252 06748 11939 138686 | 26 | 
35 81328 88050 | 93278 06722 11949 18671] 25 
36 81343 88040 93303 06697 11960 186571 24 

137 81358 88029 93329 06671 11971 18642 | 23 
38 81372 88018 93354 06645 11982 18627] 22 

| 39 81387 $8007 | 93380 06620 11993 18613] 21 
40 [9.81402 9.879969. 93406 10. 06594 | 10. 12004 | 10. 18 508 20 
41 $1417 87985 93431 o6569 12014 185831 19 
42 {| 81431 87975 93457 06543 12025 18569 18 
43 $1446 $7964 93482 06518 12036 18554 17 | 

44 | 81461 | 87953 | 33508] oe 12013] 18539] 16 
45 | 81475 | 87942] 93533 06467 |, 12058 18525} 15 
46 81490 87931 93559 06441 12069 185101 14 

147 J S1505 87920 93584 06416 12080 18495 13 
48 81519 87909 93610 06390 12091 184811 12 | 

149 $1534 $7898 93635 06364 12102 18466 | 11 

50 [9.81549 | 9- 87887 9. 93661 | 10. 06339 | 10. 12112 | 10, 18451 10 
51 81563] 878771 33687 06313] 12123 184371 2 

152 81578 87866 93712 06288 12134 18422 8 
53 $1592 87855 93738 06262 12145 1848 7 

154 81607 $7844 93763 06237 12156 18393 6 
55 81621 87833 93789 06211 12167 18378] 5 
56 81636 $7822 993814 c6186 12175 18364 4 

157 8165 1[ 87811[ 93840 obrbo| , 12159 18349] 3 

158 | 81665 | 87800 | 93865] 6561735 12200] 138335] 2| 
59 | $1680 2789 | 93891 06109 12211 18329] 1 
bo J $1694 | 87778 | _ 93916 85084 12222 18305} © 
e Since. Co-tang. | Tangent. Co- ſecan. | Secant. . 

| 49 Degrees. 8 
— — — 


XX 2 


30 A Table of Artificial Sines, Tang. and Sec. 41 Degrees. 


M. { Sine, Co- fine. Tangen. | Co-tang. Secant. | Co-fecan, 
o | 9. 316a4 | 9.87778 | 9.93916 | 10. 06084 10. 12222 | 10. 18305 | 60 
I 81709 f 87767[ 93942 obogs 12233] 18291] 5 
2 81723 87756 93997 06033 12244 18277] 5 
3 817381 87745 93993 06007 I2255 18262] 57 
1 4 $1752 $7734 | 94018 ©5982 12266 18248 | 56 
5 81767 | $7723] 94044 05956 12277 18233 55 
15 81781 87712 94069 ©5931 12288 182191 54 
21 87796] 8770 [ 94095 05905 12299 18104 53 
8 | $1310] 87690] 94120 o5880 12310 18180} 52 
| 9 | $1825] 387679| 94146 | 3884] 12321 18175] 51 | 
10 72 818399. 7688 9.94171 | 10. 05829 | 10. 12332 [ 10. 18161 50 
11 $1854] 87657] 94197 05803 12343 18146] 4 
12 | $1868 | 87646 | 94222 05778 | 12354 18132 | 4 
13 | 81882 | 87635] 94248 ©5752 12365 18117] 47 
14 81897 87624 94273 | 05727 12376 18103 | 46 
| 15 $1911 87612 94299 o5701 12387 18089 45 
16 81926 87601 94324 05676 12399 18074 | 44 
* 81940 87690 94350 o 56 50 12410 18060 | 43 
1 81954 $7579 94375 05625 12421 18045 42 
19 $1969 | 82568] 9441 | 05599 12432 18031 | 4t 
"20 | 9.81983 | 9.87557 | 9.94426 | 10.05574 10. 12443 | 10. 18017 | 40 
21 81998] 87546] 94452 05548 12454 18002 | 39 
22 82012 | 87535] 94477 | 05523 12465 17988 | 38 
23 82026] 87524] 94503 05497 12476 17974 | 37 
24 82041 87513 94528 05472 12487 17959] 36 
25 82055 | 87501] 94553 05446 12499 17945] 35 
26 82069 | 87490 94579 ©5421 | | 12510 17931] 34 
27 $2084 87479 94604 05395 12521 17916] 33 
28 | 82098 | 87468] 94630 05370 12532 17902 | 32 
| 29 82112 | 87457| 94655 05345 12543 17888 | 31 
39 | 9.82126 | 9.87446 | 9.94681 | 10. 05319 | 10. 12554 | 10. 19873 | 30 
31 82141 87434 94706 ©5294 12566 17859 | 29 
32 | 82155 87423 94732 05268 12577 17845 28 
33 82169 87412] 94757 05243 12588 178311 27 
34 82183 87401 94783 05217 12599 17816 | 26 
3 82298 87390 94808 05192 12610 17802 | 25 
3 82212 87378 94833 05166 12622 17788 | 24 
37 82226 87367 94359 05141 12633 17774 | 23 
38 82240 87356 94884 05116 12644 17750 22 
132 82258 82345 [ 94910 Oo 12655 17745 21 | 
40 | 9: 82269 | 9.87333 | 9: 94935 | 10. 05065 | 10. 12666 | 10. 17731 | 20 
41 82283 87322 94961 ©5039 12678 17717 | 19 
42 | 82297 | $7311 94986 05014 12689 17703 | 18 
| 43 82311 87390 95012 04938 12700 17689 | 17 
44 82325 | 87288 | 95037 ©4963 12717 17674 16 
14 82349 | 87277 95062 04937 12723 17660 15 
46 82353} 87266 35088 04912 12734 17646 | 14 
1427 82368 87255] 95113 04887 12745 17632 | 13 
48 82382 87243 95139 4861 12785 17618 12 
149 | _32396 | 87222] 95164] 04836 12768 17604 | 11 
] 50 - | 9: 82410 | 9.87221 | 9.95190 | 10. c4810 10. 12779 10. 17590 | 10 
51 82424 87209 95215 04785 12791 17575 9 
52 82439] 87198] 35245 04759 12802 17561] + 8 
133 82453} 87187 | 95265 04734 12813 17547 | 7 
54 82467 | $7175] 95291 04709 12824 17533] 5 
55 82481 87164 995317 94692 12836 17519 5 
56 82495 | 87153] 95342 0465 12847 17505 4 
57 82509 | B71gr| g5367 | oqg6z2h 12859 17491] 3 
58 82523] 89130 95393 | ©4607 12870 17477 | 2 
59 82537 87119 95418 04582 12881 17463 þ 
Lee | $2551 | _ 87107] 95444 | _og556| "128931 17449] _© 
do fine, Sine. Co-tan, | Tangent. | Co-ſecan. | Fecent. M. 


45 Degrees. 


1 o 


A Table of Artificial Sines, Tang. and Sec. 42 Degrees. 349 
IM. | Sine, | Co fine, | Tangen, | Co-tang, | Secant. | Co-ſecan. — 
© | 9.82551 | 9.87107 1 9.95444 | 10. 04556 10. 12893 | 10117449 | 60 
j $2565 | $7096 95469 04531 12904 17435 | $59 
2 82579 87085 95494 04505 I2915 17421 | 58 
.1Y 82593 87073 95520 04480 [ 12927 [ 1740757 
4 $2607 | 87062 95545 04455 12938 17393 | 56 
5 $2621 87050 95571 04429 12950 17379 35 
82635] 87039 95596 04404 12961} 17365] 54} 
7 82649 87028 95621 o4378 12972 | 17351 | 53 
8 | $2663} $7016] 95647 04353 12984. 17337 | 52 
9 $2677 | 87005 | 95672 04328 12995 17323 | r 
IO 9. 82691 | 9. 86993 | 9.95698 | 10.04302 | 10. 13007 | 10. 17309 | 50 
II 82705 86982 95723 04277 13018 17295 3 
12 82719 86970 95748 04251 13020 17281 
I3 82733] $6959] 95774 04226 13041 17267 [ 47 
14 | 82747] 86947] 95799 | ogzor} 13053] 17253] 46 
15 82761 86936 95325 04175 13064 17230] 45 
16 $2774 86924 95850 O41 50 13075 17226 | 44 
17 82788 86913 95875 o412 5 13087 17212 | 43 
18 $2802 86901 95901 04099 13098 17198 | 42 
19 82816 86890 95926 04074 I3110 17184 4 
20 | 9.82830 | 9.86878 | 9.95951 | 10. 04048 | 10. 13121 10. 17170 40 
21 82844 86867 95977 04023 13133 17156 39 
22 82858 | 86855 96002 03998 13144 17142 | 384 
23 82872 |. $6844 96028 03972 13156 171281 37 
24 82888 86832 96053 03947 13168 17114 | 36 
25 82899 86821 96078 03922 13179 17100 | 35 
2 82913 86809 96104 03896 13190 17087 | 34 
27 82927 | 85798 | g6129 03871 13202 1707333 
28 82941 86786 90154 033845 13214 17059 | 32 
29 82964 $6775 96180 03820 13225 17045 | 31 
30 82968 9. 86763 | 9.96205 | 10. 03795 | 10, 13237 | 10. 17032 30 
31 ; 82982 ; 86751 96231 03769 13248 170181 2 
| 32 | 82996 86740 962 56 03744 13260 17004 28 
33 83010 86728 96281 03719 13272 16990 2 
34 83023 86717 96307 03693 13283 16977 2 
35 83037 86705 | 96332 03668 13295 16962 25 
36 83051 86693 96357 03643 13306 16949 * 
37 8306 5 86682 96353 03617 13318 16935 23 
38 83078 86670 9640 03592 13330 * 2 
39 83092 86659 96433 03566 13341 | _16g905 | 21 
40 | 9.83106 9. 86647 þ 9. 96459 10. 03541 | 10. 13353 T0, 1639 — 
41 $3119 | $6635 | 96484 03516 13365 _ I 
42 $3133 | 86624] 96509 03490 13370 I — 7 - 
43 83147 | 86612 96535 03465 13388 | 2 6855 12 
44 83161 86600 | 96560 03440 13400 +441 : 
45 83174 | 86589 96585 | 03414 13411 7 + 8. 
| 46 83188 | $6577 | 96611 03339 13423 I i " 
47 $3202 86565] 96636 03364 13435 2625 " | 
48 83215 86553 96662 03333 13446 4 5 = 
49 83229 86542 | 96687 ©3313 13458 — 11 
o 83242 | 9. 86530 f 9.96712 | 10. 03288 | 10. 13470 10. 16757 10 | 
” : $3256 86518 96738 03262 | 13481 16746 2 | 
52 83270 86507 96763 03237 13493 2 | 
53 83283 86495 96788 03212 | 13505 4 7 | 
54 83297 86483 968144 03186 13517 22 | 
55 83310] 86472] 96839 ' 03161 13528 oo dB. 
56 83324 86460 96864 03136 13540 neu? 4 
57 83338 86448 96890 03110 13552 wy 2 3 
58 $3351 | 86436 95915 ozo8 13564 1 4 
59 | 83365 | 86424] 96949 | . 03060 13575 D 
bo | 83278 86413] 96966 03934 | __13587 | 16622] 
* | Co-fne, | Sine. | Tangent. | Co tang, | Co-ſecan, | Secant. | M. 
47 Degrees. 


356 & Table of Artificial Sines, Tang. and Sec. 


M.-T Sine. | Co-Fne. 7 Tang. To- tang T Jccant. 43 Degroes.. 7 
— 7 7 | : | ang. Co- tang. 2 Secant. | Co- — U — 
1 9: 83378 9. 86413 996966 10. — . — — 
11 83392 86407 1 __ 338 10. 13587 | 10. 16622 |. 69 
a | $3305 86389 97076 52984 13599 16608 50 
3 | 83419 | 86377 | 9794x] 62959 13623] 16587 
4 | 83432 86366 7067. ) 13923 16581 7 
| s | $3446 | 8635; 1979975 =; 0293S 13634 nv i 
, & Ov 0354 97092 02908. 12646 2 5 7 56 
| | - 83459 | B6342 | 9717 3949 | 16554 | 55 
3 7 02882 12658 
LS. 3436 | 86318 | 97168 02832 1268 1652753 
TM 83500 86306 [ 97193 02806 1 16513 52 
10 [9.83513 9. 86295 9.97219 re. 2 — | ST | 
xx, || \ 83527 | $623 | 97244] 275% 4375 1647 4 
8 83549 | 86271 | 97269. 02730 | | 1 19473 * 
1383554] 86259 97295 13729 16460 4 
14 83567 $5247 197320 9 — 13741 1644647 
15. | 83381 | 862351 97 if 13753 16433 | 46 
; 822 86 5 97345 02655 13765 1641 
17. $3607 737286 —2629[ 13272 16408 | 42 
12. 3007 211 97396 92604, 12788 40d |. 44 
N 18 83621 862001 97421 37 16392 43 
"19-| $3634 | 86188 | 97447 —_ 3 16379 | 42 
— n N 1 1 
20 | 9.53645 [9.86176 | 9497472 | 10,02528 = |= 
21 83661 | 86164] 97497 $33.04: Lang 10. 16352 | 40 
22 $3674 | 86152 97523 = : 13936 16339 | 39 
23 | 83638 | 86140 | 97548 942452 13843 | 16325 | 38 
24 $3701 | $6128 5 er 32990 16312 | 37 
9757 02437 13372 6 
25 $3715 89116 9759 02401 1288 18222 36 
26 3730 86184] 97624 02376 7 16285 | 35 
27 | 83741 | "$6092 | 97649 | 02351 313908 16272 | 34 
| 36 $3755 36090 97674 | 52226 1390 16259 | 33 
2 3768 | 86068 | 97700 05 268 _ 19245 | 32 
: | K 44 ht | 232 
39 9.83781 9. 86056 9.97725 10. 52275 8 Coe LE. 
31 83794 | 86044 | 97750 {$45 een 3944 | 10. 16219 | 30 
| 32 83808 86032 97776 A. 13956 16206 29 
33 83821 $6020 | 97801 44964 12935 16192 | 28 
we | 85214 | toes | | gods | oor he 16179 | 27 
35 | 83948] 85996] 9785: | ozrg 13992 | 16166 | 26 
36 $3861 859 4 ' 97877 a . N 16152 25 
37 838741 85972 97902 oaks ous 16739 24 
38 | 83887 | 85960| 97927 0207; "7 rage Cy 82 
S +» & $3901 83948 97 3 14040 10112 22 
F= ins 9.85936 [9.97978 10. 02022 | 10, 14064 Phage 1 4 ae 
39*7 $593 98003 01997 14076 16 
| 4% 83949 | $5912 98029 01971 14088 6063 11 
43 | 83954] e , 14100 +904 fo 
| + 83980 54 98104 o1896 +10 76025 16 
1 83993 85863 | 98130 01870 * 5 1 5 
172 8400 85551 98155 02845 : © 4 10007 | 14 
48 | 84020], 83839| o8rfo| 4828 1161] 1358512 
BE 
50 | 9- 84046 [ 9.83815 | 9.98231 10. 01769 10. 1418s — 2 44 
31 84550 $5893 | 98256 9 | 10 1418s | 10+ 15954 | 10 
52 84072 | 85791 3828 2 14197 15941] 9| 
8408 JA 01718 14209 189288 
53 4385 | 85779 | | 98307 0169 2 * 55 
5 84112] 85754] 98357 ry yh e 6 
5 37128 85742 98383 dir; me 15888 5 
38 | $413 $5730 | - 98495 01592 xy 3: 18522 4 
1151 85718 | ; 98433 | or565 K x] 
59 | 84164 85706 f 48 458 a 1 N 15849 | 2 
60 84177 $5693 98484 2118 4294 153836] 1 
Co- tan dine r 3 15823 © 
et * ine. | Co- tang. Tangent. Co-ſecan, | Secant. | M 


46 Degrees. 
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A Table of Artificial Sines, Tang. and Sec. 44 Degrees. 35r 


M. | Sine. | Co fine, Tang, | Co-tang. | Secant, | Co-fecan, 
CS 9.84177 | 9. $5693 9. 95484 10. 01516 ro. 14307 | Io. 15823 
I 84190 $5681 93509 0149. 14319 15 800 
2 84203 8 5669 98534 01466 14331 15797 
3 84216 85657 98550 01440 14343 15784 
We. 84229 8544 98785 01415 14355 15771 
5 84242 85632 98610 0139 14368 15758 
6 84255 85620 98635 01365 1438 15744 
7 84268 85608 98661 ©1339 14392 15731 
8 84281 85596 98686 01314 14404 15718 
9 84295 86883 93711 01289 14417 15704 
9. 84308 | 9.83571] 9.98736 | ro. 01263 | 10. 14429 | 10. 15692 
84320 85559 93762 o1238] 14441 15679 
84334 5546 98787 01213] 14453 15666 
84346 | 85534} 38812] o 1880 144% 15653 
84359 85522 98838 01162 14478 15640 
843721 85510 98883 01137 14490 15627 
843385 | 85497 9888 01112 14502 15614 
84398 48 5 98913 01087 I4515 15602 
84411 | 35473 98939 | orobi] 14527 | 15589 
84424 | $5450 93964 01036] 14539 15576 
9.844379. 85448 | 9.98989 | 10.01011| 10. 14552 | 10. 15363 
844590] $5436 99014] oog85] 14564] 15550 
84463 85423 99040 00960 14577 15537 
84476 | 85411] 99065 oo935] 14589 15524 
84439 85398 990290 00909 14601 15511 
84502 85386 99116 o0884 14614 15498 
; 24515 85274 99141 00859 14626 15485 
8452 $5301 99166 00834] 14639 15472 
84540 85349 99191 00809 14651 | 15460 
84553 | 85377 99217 | 0733} 14663 15446 
9.845069. 85324 9.99242 | 10. 00758; 10. 14676 10. 15434 
" $4579 85312 99267 C0733] 14688 15421 
84592 85299 99292 00707 14701 15408 
84605 | 55237 99318 oo 82 14213] 15395 
84617 | $5274 99343 oo 57 14725 15382 
846 30 $5262 99368 00632 14738 15370 
84643 85250 99293 co606 147 50 15357 
84656] 85237 99419 ooeBr| 14763} 15344 
84669] 858225 99444 co556] 14775 15331 
$4682 85212 99469 ©0531 14788 18218 
9. 84694 | 9. 85200 | 9. 99495 | 10.00505| 10, 14800 | 10, 15396 
84707 85187 99525 00480 14813 15293 
84720 85175 99545 00455 14525 15250 
84733 85162 99570 00429 14838 15267 
84745 | $5150 99595 ©2404} 1485 [15255 
84758 85137 99627 00379] 14803 15242 
84771 83125 99646 C0354 14875 15229 
84784 85112 99671 ©0328 14888 15216 
84796] B51c9 99697 ©0303} 14900 15204 
84509 85087 29722 00278 19913] 1101 
9. 84822 | 9- 85074 | 9.99747 | 10. cO253| 10. 14925 [10% 15175 < 
848 34 85062 94773 0022 14933 15105 9 
84847 85049 99798 ©0202 14951 15153 8 
84860 8 5037 99823 00177 14963 1514 7 
84873 $524 99848 O01 52 14976 15127 6 
84885 | 85012 99374 ©0126 14988 151151 5 
84898 84999 99399 | coin 15001 1810214 4 
84911 84986 99924 00976 15014 15039 3 
84923 | 84974] 99949 ooo n5oab } 15977} 2? 
84936 84961 99975 ©0025 15039 15-04 1 
84948 84948 | 10. 00009 COQQ9 r5o5t} Tzoil] ©Q 
Co- ſine Sine Co-tang | Tancent. [Co tecan. I Secant 1. 
45 Uegrees. = 


— 


E:&KA-T A. 


Page 43, read, Conſiructed as Prob. 4 Geometry. 

Page 46, Line 12, for Sine Com. Courſe, read Sine Courſe. | 

Page 48, Caſe 6, for Dift. and Diff. of Lat. read Departure and Diff. of Lat, 
Page 81, Line 23, read as truly as on the Globe. 

Page 127, after Line 12, read Mag. Amp. 15 3“ given to find the true, Cc. 
Page 137, for Cord read Card, and for Bittocle read Bittacle. 

Page 140, for on ſome read or ſome, 


Page 147, 148, put 1 Point Leeway, 

Page 153, for reeved read veered. 

Page 158, facing S. S. W. read Point Leeway, 

Page 161, for Dec. 4, for 39* Courſe —_ Dec. 5. | 

Page 161, for the laft 5 in the Knots read 4, and the Date in the Example in Page 
180, ſhould be 1758, 


Page 196, ome the South Courſe, 


